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f5[fs( fsf ^fhtCf^T, 
fi*tt’tr% (Tit 

>5^, 'fl •, f%i ’, f^, •, f^, >fl^, 'srtt 

?F«-^-5iw 
v£lt ^3 
'5lt^^ ashit^l 

^^^¥1 I 


S|«fiwsi*t^ 




'siT%r3-ft^ii% *iTi?5|c‘f3 ’i'?j:'«t ^sitTi i 

J35rrfji3i »i?^t3T'(i 3T«rr9it3 (m\ c^ 

(5R-(2r«t3^-3>tC«T ’fcif *tw ^5«3 Sf^ffwi 4tf^ 

^ ^ «N^n:33 ^3(^t3 *tfiw i 

eitCt*t5C53 'srrft^TRia 3sTf?4t c<fW irr^ri 
'eHn afBtfir^ ?53ltf C^-ClfC*t f^fil 
C^Hnm 'et^ra '®t?l «t6Tfil« ?|1 ^'631, 3^1 C!fTt^3 
5^31 3f^3tCf I 'Sfc? 'srrFr'^C33 ’i3S5I ^Tft'3T3-f333‘l 

^T5? »(T3 5ITI, C^35I 3Pt3^fg ?/I^r33 3!«tK^^ >£13 ’Ttf ^3tt5 i 

3t3l C’f'PS p ^^3t3 ^ I 3t«rt5l1 '8T3tC? 

^3 i3ra3 '5(’l3tif Ot‘31 3t3 5|1, C3 ’I’^W 'et3l 

P, ^T?1 'S1'STC3 3«ftf^ 3fptC5 I W C=?t5I 3lf%i 

'=rTBT<I 3^ 3^r»tC33 ’5irr3»fT3-f333% 'STf^fl 3t«f1*l1 'Bt3t3 ftf® 
C’*PTC«3 «f?t5 f^T3 ^^C3 I 

<33^ «f3^'gf^3 »f3**tP3 3C3I C3t’t3’f1 3Ff33l3 3(3 
i2t3t3 31^ I C3-(??TRI 33« *1^31 3l^ro 3^3l5c4 
^^"34 3TC33 '5t?t3| CB41 ^f33Tfw I >11^3 

^W’lT^I *13 33 3iW3 JTf^l 33C3i ^«rr3 *(jW% 

C3l3C^ 3t^C3^I I 3f3 C3t3 331 3T3, ^13 ^f?1 
3^131 3Ti3!3c33 f33!^ ^ i2lt<3l | 



“(£f?it^”, *\m sit^it 

«2f^T»r I 

5^1 «TTf^ 

^11 










«5lfl*t5rai^i '®ilft^r<i”-'«5 

^^- 7 \ I 5I*v=^^C«l ^^'5? 

5^11 I C*t^ 

^•n-^?ic®i ^11 'siW^ c’l^ I 

I 

^T?'^ I ’ITO 

Cbil I 

I 

1 ^UU f<i®tc^iiJ 


1^, 

i0O8 


te’iffisiHiiini I 
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'srfFt^ 

'ol^reiT ^»(ff'^B5 Slfl ^“Tt^ 

^’tf^rf® \ *1t‘6t^I »ff«®?l‘l tf?T9 'SI|^ 'sttft^lK- 

■sm ^'§T^ ’Ff??! •€ JI^rsH Sf®!’? i!fTlt«| Clff^ 

?^?TC5Jl I ^«1I1I ^fsiC® C^tC^f sutil 

^T?Ttl '®!twt51lf^?l ^ral «f6f5|® Ci?t^ 

fif?lfCf^ I ^’ff)»fEt®g »iTf^?1?'sf5ra efJit? 

i2fr.®i^fB5 ■sRsfl >1®! '^tC5 C^, ®t5Ttiiit 

fiiiisi'e. 'stTf?l?t3-ft^?i| #|1 ^?t5[ I 
arc? ^5|?t“iKa(t «f<ff^ W3 '5tr®TJ[ »iti^ 

•If l^’t'f!:^ I 

n® cn« afk 3T51 ^rra55ii^ fjiar« 
i®cl^ I2f^f% ^3^16 iSf?®^ *0 TOtC’t 

®f®’if^ wr« ^finitfe?!!! ^isj, f%i ^rf’iTcj ’it'Et^j* 

<!fi%»if% TO *it^tcs5t I ft®tc5nr 

c^a^sf a^r«(, ^^fi'6, a^f® cwc^ 

fTO«%l Jiw aft m sifsiO atBft® ^ijfciRf 

'^IV^ *(tf?wa9 §«ITf^ »|®^1 



m'\ ^JT^Ta 

I '<r^i 

* 

W.'^'^l l^t^l C^5Tf^ I r^^l 

~'’i% ^i%f(^f;^ i 53 

v*)Tv I 

T-f^l ^1 2 ^^, 5@ I 

■^t^?[ C^ r§.5T, '^^fft»fl?ai 

f3^?:«i ^5t?t“r6^ c[ R-'jff^i 

V >. 

ft. nfw^ ft^Ttc^^ fttft^rf^i 

wf^i itrb> ’fjfft-fwl ^m^ I fwf^ 

V 

ftft^ ^^'1 TO1 ^ 

^5(51 f^cT I ft^ ftf^i, c^fiT^i ftcn^ wtf'm'^^ I ftft 

■tsfft^ ^jh^Pq^ nfftT’crc^ Bffici'« ^ft^-t^ 

•ft^ Bfn?ft5C^?r (7[f ^- 

^ ^'®OT ft, ^^-ft ■« nfKft 

^ 1 ’ta^ 'siar <smt^ ^1 

c«rft^^ ^ar:^ ^^fiTn^rr^ix^j aT’f^rm 1 





va 

'ill ceffrom 
^ ^P\ ^l j ^siTfw^ 

^1-1 ^T^T? TiTCS^T’l^ C^\f^ 

1 

a^n ^c? I 

C«ff^C®f^ fW9 

’?«% I <lfta![5l ^mt C5f% 

w\f^^ ^t?n, f5i*^t«i 

itrSt ^c?^ ^t?r 

’fT^ I 

fe<;ntw^ Refraction 

of the Electric K:»yp, '^t^t? cM I 

vij^ ^ 2F^ C^t^ 

^tf^cT I 'sr^TO^ nfiR^?r ^T^«l 

■NR'ii^ *f%tir 'ii^-fS ^ f^*l 

CSltf^^ ^C^^ft^ffT «2R^ 

^VfT<f%C»tC^ fm f\^VSi 

('J'he determination of the indices of 

Refraction of various substances for the Electric 

Rays) OT^ ^ ^ ^ I 



cTtc^ ^tf^t^-ft^?)% 

5JtC5T? iitOT ^ 

sitz^ c^t 

«f^tf*t^ I c>i^ ^'m ^^1 ^’5iTw?j 

I c^m ^{c^,—c^t^ftfB 
^f% ’ft^c^'8 '^U^ I ^‘^^]*\um ^mfh^ 

^'^U ‘-^T^ I 

^f?c^ nK^^i ^iil 

I 

^ ntl^l i£it ^^zil 

mu ^z^^ \ ^t?[^-'5t^f{:^‘fe'Q ^1, 

ib'^'55 ^Tc^i Bf^i?l»f3S C«fB^ 

I ^fB*r 

^S{ 'Q ’ifl’Sf-tr^f 

^ '® 

^z^U nm ^Tt, ^ 

5b-?4 ^Itr.^ ^’R W ^^51 

^V9fg ^it^tt^i 

^ft^l I ^**(1 ^T^'Q **4^?!^' 'ifsicss 

♦ftW^l J ^SJfl '«Ttf^t?«f’tC'f^ ^twj 





t 


I 

^tc^l «r^ ^^t?r c^T^T^fe? 

tilTv cT^?r1 ^TC^n5^1 ^Il%^ I 

>Ww 

^Tf^^tr5>'c5i:( I wt^, «r^t% 

'^?c> T^m 

5iT« I 7|tcci?r 

er^^fi-f5^ snsift^ I 

TOC*f ^C?TC^^ ^''fjN^t^tC^T fm^ ^'6^ 

fk^-\'^ fW5T Tl'l I 

^*3 ( Ileri'nction ) 

<2f^ C^T^tlf^C^ C'Sf^'l lij?* 

'icVf '^rrc^l ^ ’il^ I 

c^t^ 5rf^^ fiff^i ^lo^sd 

C^ ^9 ( Rotation of PolarisutioTj of KJec- 

Iric waves by Twisted Su-uctnre ) «f?^- 

I c’ft^tif vsift 

^tR^i ?(15ff^^ ^ti^l ’flH'hi 

<2f^1^ ( Systematic! 

$?tiidy of the Cohering action of Different metals) 

^Ri ftef I 

«ii^ ^Jt^t?rfe^ ^rl^prli3Ri^ 



filTO I ^tf C\ 

^f-untc^ ^r^i^^'-fT ^'m, 

c*\m ^T?^T €r^j^ i 

^*51 :}^aoo 7\ii^-^ cw^tft 

c\ ^'"f, ^9fi^t»i5?g 

^t<It I 

i:»oo nitm 

c^Tl fer?r ?5^ 

IC^Tcn I 'sk ft^^- 

I 

®?ff1*tts l-^i:'Q 

‘'€t^ ^ HSijf[?if*«ti ^v^n 

( Similarity of Effects of Electric Stimulus nu 
Itiorgauic and living substances ) «2f^^ ;gt^‘- 

mt^ #t^f^’5Jl 'Q ^it^l ^ I 

^e c^ 6^ «r^tcii 3Fft^l f^i’^ "ita, 

nwti^ c^ ^ 

^ I ^vss[ ^^«»rtri 





^’SI ^ '^l^’S ?ff*3l^ C^ 

tfffftFfiit '^rsf^n, ariflntg ^m-Q nf^'^- 

^•nSIC'Q C^Tcfet5ft^-^ 'Q 

^iiftc^ '^■im ^1^1 

CW«lt^?l1 c^ ■^i^l 

0^% ^m\ 

^ m;^ I 

*t^t^ ^TC^t5^t^ C^T^ 

^f^Ui ^tc'^i( \ v^U c^, 

\ fT^lVf ^tC^tRl ^f^Z■^^y 

M^nU m ^*1 

; €f^Tt5fi5 

I "sjfeni 

' C“t^ ^fe^, 

^* 55 ; %OT ’fOT«f|?( 

I 

t? # 1^1 ^t^tOT 



C^t’t I CVf'«?1 ^ <?(rf^, 

i>t^i ^T5, c^t^ 

?^W^T a^1 I c^t^ <i)?5s fir^Tt^ 

^I3^f5 "srtf^^TC^^ fil^?[«l C^tif ^C^lT’t 

^if^Vy C^fetC^P ^Tt’Tl^ «f5t? 

I i^oo 7\-\z^ t%fi;( c. I. E. isii ^rc5J 

0.8.1. «ft^ I TOT ^Tc^r ^t?rtc^ 

“^Jt?f” ^Rn 5 I ^’tfl«lbT®?r fifbVf«t 

ftulR ^1 I of*f ^Ni 

>f^jzi «r&t?r i nc^'Q ^ift?i 

«1 ^ ^■^ci 

'S(^^ I 

c^r^r^fS, ^i%i 

^1 t ^C*1J C35f]^ 5rlt^ 

€l 

I ^?i?l«tBC2g^ ^•^im ^^v5f (fft^j cw»f 

I 

’tc??,*f1-'51^^’' ( The Bose Research 
Institute) ^?tft»f5C2fi? ^frtt f ’tWlff 



3» 

ft®t^-'5lf^^ <2rf^ 

^^^^^ I ^tcw ^tc^l ^^1 ^P^n 'ImiT^ 

a ^t«fi «rf?r ^?i i 

THU f^U ^C^^«f1-'sif^a^ eff^il 

ofi-ftm f'f'Pl 

9 

^^<1 "strf I c^ #r^ 

‘‘C?^ 

»ft'e ftf 

^t?t^ '^t^l c^t^-^tfn ! 

^ W^i^l 

mu «jjtc^{—c^ 
c?\n^^ i5<F^ c^^us !” 



S[^f^ ^r.-^ t5 

'srt^^ Cff'Glil ^t?f, 

^tc*«r TO,— 

Hw 5'tc^ C^fi^ *1^? ^1 I ^t?f 

>ff^ ^p[^] e<r< 

,—c^t^i ^1'^% 

3fi«»5^-j*f f§5p c^t <3?isrc^ 

fnfe ^z'^ ^• 

»f^ I (fi'^^J"!)!^ ^1l'3tr*fW 

^55 =^?I'8 ^(l,— 

''"<tff” “l^ 'SfOT^ ^t^TCJr^ 7ft5jt?f 

C<p^fff ’5jt3i tii^tnffi ‘TOI’ Wl C^ 

I 

^ra, '^T^Tt W.«t[s^-v5ltt^ I * 

* car’ll f»T?lTCf «t^ U\l'^Z'^ fe*f^ ^t=15 ’F"^^ 

^ZS\ C*l *l^ ??J, ^f?1 '<!Sf^C'$ ^t$ ^1—C^ICTC'Q « 8 b- • * 

"^1% ■sn I 



C^-«f^t^ *fC^^ ^T(, ^1 ‘^t^t“f 

5l^t'«^JT^ ^'*51 '« ^**1^1 

c^iiin '®rtc5Tt5^ <?irr.^ i ^<2[<r-fegt5f'®f^ 

TO,—v£i?ltc^{'e 2ffTOf3^^^ 

<^.^1 ^A^^\ ‘^t® I 

aej^«f“ff^^ ^■=11 ^m-t'Q I 

^B6‘ ^9 ‘«(Ti:W^’ =^OT 

d|stf?fg ‘5tTr.-si4’ «i^ '®rTTO“ 

"sitCSlT^ I 

ttf^ ■■‘t^ c^tfS 

"^irfTO, ^Wcv?^ ) 

m-^, 

: "*1**f^l^tu5l ^-C^I ^'s^llt^ f^'l i^'Al 

' ^TC^T^' ^R^l <?ltc^^1 I 

i 

15f c’tr^,— ^z^^A ?t^' 

'!;‘^N I 

“^m f^TOi (.m ^n 


♦Four hundred billions. 





‘Otft^ cwPrai 3^?l I 

c^ti^ ‘il^’> ^t^'Q ^^’SJtCqtC^^ 

C^t^ W| ^f^,— 

c«itf^1i^t^-^<!.ntf:^ ^t?1 

'srt^t^J (Hertz) ^ |fsi|T5Jt^ §<^<I- 

^t^l «fwt^i ^%1 

«ff3F5[t^ 

fti '^rtft^l ^t^TCfr^ ^frtft^t^-^t^OT ^T«f1 
^■hppJi^ ^V'f ^^1(1 C^9f I 

jJt^ w?! ft’3ic?[? 

^<?fi, 'Q'sr^iT^fW 

^t^tc fi ^‘35f3f ^z^^ I 

isfc^Sr^^ '«r^t^t2J ftn^i^^nr ^^^ilTT’f 



^1 I ^C5?[ ^t?i fiffap^it^ 

'« ^"^*t ^f^^-'*^ft®T’i^ 

^tcw I 

f*i^1 ‘m’s* 

^T*(T^=I ^Tcsitc^, 

^cn’sft'8 ^t^?1 C3sl%^ 

<^tTc^, ^T^i ^ 

I ^’ifi^fteg 313|< 

I 

rfc^ ^^Ti c^tc^ 

'^fh^ ^-\f^ ^1,—% 

«(tc^t^>i^?i:fi I ^r#® 

'STRsit^ ^fc^, 

<«iTf^iif'6 ^tr^ 1" ‘^fsR 

l^f«l ^fg^ii ^ 

'srWctf^ 

c’tt^ic^ii ^•Bt^ic’t «nc^, ^■n:<«l?r 





^ 

^t?ii, ( m^T>z ) c^t^ ’^Hm ^•^*^ftc*rCT 

I 

(Uetina) 's^tCSTTC^^ 

I ?)tT[. '^tus 

J5^J-‘!t1%^ ’f^l T^^?^ '®I1J'Sll9lt^-^^’lt^^ bj^j(%=^- 

^?5r ^t^r^t3j, ^tf6 

^t^1 ^31^'^ ((jralvaiiometer) '®rtt^tf%^' 

f^% 

'5r^ ^1 1 

^ vf<i "sri^ <?[tc^, m* -^W'^ ffn ?it»n 

i^% ^ft^i «rf%- 

^tr^, ^t<I ^f^ft’Sf.^:clg; 7\f^-:s 

vpfsp’fc^r^ >I^TfffT^ <iITC^ I 

ef?tfl*fB5 1[C^r^ 0^11? tK^' 

■STfU^^ ^?t^^tt^C«1»< I 

t 

'SW ^f^z^ ntciriT,—“^3^^ a 

’5?^®tC5TtC^ fSmt*! 

^ ^35? yn^Tt^i ^U ‘ii^N “ff¥'( 

fm ’(Till ^ I 



^1 «rf i* 

c=fW?i ? a?'SR^ 

(a<i>&l 'ST’tfirarr® «^Nt<r ^'tr« ’iTra Jfl f ^itiil 
, ■'t^W ^t5l Jif^ hsjf^^ "'WR5 »i"^‘f 

Jit^ is^ iit^cgj Jia^itf'fi ^Igtc? i hsn^gs-'®?^ 
« fiRT'i ’(■fk »Rr agf^itd sitritf® 

I 



^5(^153 'Sf ^3 5l3Jlt?tni» ewtra. 

fe'^’ft't^ '«t^ 'srf^c^? efJit'l ’fft5lfSC?|5I, 

^9%9*I I ‘45151 f^at^n 

'iTotst,—>4^ bt^jf^-'sasf C5I ftii §5lii-"W^t« '^pn^iTc^a 
553!f, fifJiT't C^W!|? 'SIff5|J C4^51 

S‘i»(tii5!-aiic5r p 551 ^, 'si^fwT^- 

553?f « C5|, >4^^ cat^s ^T^T'4-"<1 ‘’t 5( ^r® 

§<!,'19, «l4T‘t 

Caflft^T’f f?®TC5!if '4’F%1 '21^t5[ ’*['? I f^<(t^1 5^t5Tl 
« ’Itftf '^i§ 5PWl 5|W^|1 

?Ifft5!tC551, hatl5!^ 5(5 5IC5 •silp'l ^ti^Clv3 '9‘l, 

i(^ '9 ^fa?l ca|%R'«T’f «ltc^5( 1 

Tfs? i^®tR45K«!9 '45&I ^55 5IIT’1t5 I 5>lTWtT^ 

'Stfr*^, ei'jf^ra ‘4? ca|%r'i«tc’t5 isf^ 

Cif''f1 ^itd i-C?Ptfil5[ (Chl07ine) ‘4^^l nstsf '4^‘> 

(Iodine) ‘4^^) i!? feW, nsfK^il ^ 

75(bi^i’ir5'9 t^w5i 'sri'iR^ '$(f«8'3) 

c^ ’I'iK 55fPC8! catl^ ’?r98l iltf5(?rtl5i I 

'5lT5lTCfi3 b^il tfasml^ ^test's, 

^ C8 ’it'ffii‘1 'mcsin’Pi^'iT'i’f ^sfs-^nsiRf^cn^, ^ 51^56153 

«f5itr‘r® ^ 1 



^ 'fUl^^t'i cirf^ratc^, Jim-ir'frrfam ■sifR 

^famstt? ; ’Ftc^, (?F^ C^ 'To JjtJt!;^ C5I1ft'5^<'t'^»rtiPF 

'SIC'W ?5-"W -si^rsn ’fill 'srWm W'ft's I 

w 'si’T^ r>)*?l<i nfrfc’f'? ^ b^i1%-i> '55?:5rs 'srtft^t? 

<nr- 5#$ -srii^rtm 

f<5l3 <Ff55l, 'Stil’W ^ 

S5r^-'®«tT IV 5fl I 

^*<'f3'l '*^l(.*il(.«pti Blfiiis <sisrtJi 'sii^rirt 

’Ttf I 

i’t, ‘^'ft's.’ltw ; ?5,—if»t‘ltf?cs ’t^'s <2tf^5(v«TV( 1 

'=5,—IVi^ 'sisffj. -spiTO ’Wtr< istc^i^tCT- 'si-fcsrl y^ Ri^ 

’('•'I; 8<—^ (Crystals) »rflTsf 

'®lTi.H l'P'aFl(*i|i;ii^^ '»<!•( (Polarisation) wsi5rts( 

<5^ ^(.ii<>!5 fe*R ifV I '*11^1^ 'sl'ift'?, 

■5lt<rt*t-'^^CT^ <5rf5 (fiVg '53'! 'srtCf ; fv^ CJf <si|[^ 

'5rti;5i >5? '2t'5fc^ ^131 ^1^ 

■ Ji#f( "nfVs ?tr5Cf I 

?rS5, CT 'si^ 

-SlfsfqsfNl 'S? «(5Ft« 51%) »lft^ 5Rn « 

■5t?i ’Tific^ '5[ttm^5p5 f^i) «rt nf^«i ^ 

^'^'(7 (?Flsi C’Ffst '5ip{^ jj5[j5 'apfg^ I ^g, 

^ ftfta fentW -^ifV -^pg S53W ^ntiR «?rt^ 

«, 5^3rtfe»R , ^ 





I f^ 'sjsrtirtw ^F%t^ 

^1#rffe^ I ^5t^ ^=5 c2f9|7j 

^ ^?ii ^t5i (T# 

f^ft^ tiiTv ^1^ 

m c^ 

X 

^ Wc<# w 

^ ’ftC^ f^l^ ^ 1^ 

I 

C^ mW ’f'ft’f CTO 

^ c^ ^%1 ^\c^ sri, f^ c^tsi^ 

Of^'\ I ^ ^ ^ ’sr^ 

f^t^i^r, ®wsr c^^ ^rcij^ 

®1^ ^t<n #T •, ’Tfe^ 

1^ 7rt«(t?[«i ^?rtc^ 3T*^< '5TO; 

^«5 nfft«f c^ ^p1%i ntc^ jri *, Ppi '*11’*^:^ 

^srtc®itc^<.’it«f^ ®c^ ii)<2i^ i£)5^l 

1%? c^*W< 5it<(t^‘i ^tc^rtm f^ 



?i^C^ ■^C^ ? 

^(«tT 'SRtW 

‘’1315^ 5r®^ ^ 

^TCT^''9 c^ fel 

£i 21^^ C^ ^N cw^ ^ 1 

'M^ fs^l'tti fw^ ‘5rrc^-fi?:*tc^^ ^t«^ 

?(?i I 

#n:^ ’if?f^ 

I CW\^ '9 * 

^ru'i ^ ‘'l*?t^ "5«i^ '5i»^\ •sttfe® 

C^lf^*^ ^15 tra ^sitC^t^^OT 
■c^w. ^ 1 ^ 

3i«<5 2^tr5 ^l^4s 

C^rf^lSFITl^ ^t5 C^ ^?11 ^-sf^ #3 ^ =^1 1 
cw^i c^tf5^ ^sm^, 

c^ftf^ 'sitc^rlc^ ^ I '«r|5t^T 

^^-1?! 

f*l^ ^ ^«l1^®l "sltCSTtPR 

CT 3R (TPt^ ^^J f^ 

* vi»^^«|<® C31lf5^ ^Stcen S|*(T fwl *^^ll«l «5lfJTC91 
^t«,—«iil «<rtfl Ji^sr ^t?(l >T5i?f 5f?Rlc»itt^ ^^♦»a ^91 «rttc« *ilci i 


^0 

wi 1 i 

^If^tc-^ '5JtC^Tf^^#iI ^'fe-^, (^^Tit C5f«?ftn ^ j 

I 

•,—a ^ ^?f. I 

^?I I 

l2ir®*f't%^ 3?y^eT ^ ^51"® I 

j^srjTi 5f;|^i^ c^H I “^^1^ \ 

i 

f^lts^^tC^ c2!fwr^ ^?Ij ^ItC^ I ^1 ^%^\'^ ^1’^t?l 

tf^U'=j ’Itf^ ^frlTllf^C^i^, 

®ir^ ^ ^^'bB ^*6t4T» f<t®t''f^ I 

^ICK i^l, ^ ; 

< 

Hc'l 'srfc^t^ c^ftc^ ^fwf^'® 2^?f, ; 

C^ fe^ '<l^te I 

I 'sri’t'® (Angle of incidence) u3Tv i 

(Angle of Reflection) c^«|^ 
c^«ra? ^fet«l C?f^'® %[tf^ I 

^ C-sH' #7® 

^“PTfC^ (B (Refraction) 

of^ ?rt^, ^1^1 ^ f% c^f«n I 





c£i^ f^ig 

^t^'.tcff^ I ^rtW-’ltfSTt^'l ^ cwf^l 

'?itf^¥OT, '^1^ 

■i''H '^it^ wr #nn c^t^ 

'3 tN c^^t?fi ^f^'l 

5rlt^ '^ti:^Tl^ t?f*ir ^tp 

sir.^tT ^ ®n:?f<i 

a c^^3F^:5i TO, 

cii^ ^f^^tNrr \* ^ 

5i^ ^1^1 WC'Q'?! l^f^Ts '5}s»tfe^ 

cw^rlTi 1 

^ '-^i^fe ^tPi w\m 

(?ff«n:^ I ^ l^^'iT (Convex) 

c<] pcT^?l '#i?i1 '^t^e 

5r?r}^ ^t^l ^ nc^ ’, TO "siiTO #75 

c^ 

^01 5f^ Q|tC^ 1 

^c^t4^i*P # tro 

S f^r® ^#1 c# 

* vfl? Sf® ’^’Jj5f»l] 5J‘^‘| ^?c?5 ?lf«lpri« «lll«1tc^l«.^f'r^ 

W5 «f«*Fr9|!S ^1%:}1tC-l '«I<|'!. p-tiw CJf'ifl f^sl 'iflc^ I 





I ?Pt5 ^%f^'=| 

Tjf^i; 3?^ 

^t?l I 

^1 |^5ri:*iT ^'f^5?i ^'s ^^^] "STtc^^' 

(Focus) (£,^t^ f)‘^f“l^n flC*^?! 

^Wfi’^t^'5tt^t Vifti ^cbn fen ^ferti 

t.2{«!ii^ 'i;^ ^f<?n 

I iFull’s eye) <si$ ^'WF 

'*it<F^ ’it?/^ ^f^t, ^t(?ife-c¥afe5 ^\vi^ <irwi^ 

^5?r[^ (£|^ 31^t5^^F9MpC^ 7[^-il i 

'5nT0| fe^, ^^r<t- i^^i^}) <r<^ 

^srtFj^T ^ti^5I1 C^f«(<ltfe?TSF, ^t^t<I=l '5jt;:?f|<j^-ri^< 

^it%?i?i ^c«^T ’ill?! ^5]tcw'"t wi§ 

C^t^F f^r^g c 

^^ft’ft^c?! ^^ui fefc^ ^T 

c^t ^t*i mi sn I ^' 

• "^^FRiPir^ ifjt '^lit ^?[ 1 fesfi^ 

^1%#^ 1 


^(.^^sftf^ ^t«t1?i«i 



CcT i2i^5t^ (Polarisation) 

t^<?r m ^t5iiJ 

n?f f^w 

fro 1 





t2if^f6T^ ^ 9\fnm #itc^ i 

(Polarisation) 

^rf’it^ f%» 

I c^Prt^ ^ 

^sis, tw ^ 

cf\^ (2f^ ^ TO 1 

^irf^«! fe^, ftTOi nf^TO ; 

« 

^1 t2ic^ cwc^»t^mi 

C^'Q ^^'Q I ^1^ 

'SRn^T Wi 

jfsi^sT 

5^ff^ ^sd TO I 

^3[t^ c^t^i Tiwi^ 

^'<it^ <itPi^, ^#1^ ^1^1 

'sit^srt^ 3^?[ ^tC^ ^3^^^vs-^sitcsit^ (Polarised light) 



ftfl ’itr^ I ^\m 

^ feg ^?ri, 

"^rfc?) ^ ;~^<i ^ 

Uj^ 'srt^ij ^ ^ I 

t2tfI 

(Tonrinaline) 

"r [^ ^tffjri'I^ fe(J '5r[^?Ti^f«ll^f 

^ 1 ^Jfte 

%5f 5^?| (71^ ^151^ #?5 

ot^H l%ri ’itc^, eiTO ^iKi ’tferl 

cw^ ?l?i I c^ c"^ 

^t?i1 'Sftc^, cmf^ t^s^: fws =i1 

t£i^' ^q ^^f^ |‘* c£)| t<)^31i|^5T^ 

'srfc^rt^i:^, fq^t^pf^e) ^ii^ ■«rt^i1 

’itc^ I ^• 

mj c^t^fe c^p 

5i1?t5rj ^rfl^ % ^ i ot= 
ms c^ ’il^it ^?i ^n •, 

<iji- q^sTtf^ <tfc^ I 
fefqq? (Analyser) qfq^ i^itc^H | 

* -fl^’^T'tt'® «l1C^t^ «l1il'a «ICS1^ =®I1C5 l 

«HCqt^C’f^8 «iulf?[^ ^f?3ltc*l >p('5ql^ m\ M ^r<F I 





'^TO'^Pi Mt?I C^ Tf?I I 

c^ ^ I 

^?[‘2jt^ ^51 I fi[i:?5f^C^^ ¥^1W^ 

5 «r?’ 

^ft?rl I 

^f^?n ^?l I (ill ^ifw^ 

•, ^5iT, mt^ 

715;^%® ^nt2\H ^Pi?il 

"ift^ ^li:^tc^ cw\^ c#n?® ’it^^n 

»rl 1 ^ ^ 5fcsiT 

5l^C^5^ 

^s^r% ^Tft<fe? (?f, 

«i]^ C^ '*1^1 

^t«(1 ^srt^ 53pf^ "^1 ^® 

^ I ^*1 mj 



^!%rl> 'srtC'Tf^-^^rspT ^^c®t?f *if%* 

^i| ! 

^tut^ f^ (2ff3F?t?l ^f%?|1, 7|tJff?I*| 

^■?K^ TtH» (N(3iiialitL0 C215^-5(;?TC^? 

■^■. tprffen*( I '^t^-tcff^ 

<1!^: ntc^ I. 

^T5f (Idocrasc) 

f'-ic*i^ '2i9|C5ii^ 

•^b't^T 

'5if^ "^gt ^,^?rif^^ I 

'^\l^ \ ^*=1, C^Pl 

»N 

vt^ iTi I cw\^Q f-^i?‘t^ ^<ir/j 

■ 4.-7 ^^c\ 

(Paraftin) 

^2|^tSrr, 'srfbt^F ^ 

^f^^rffesR I 

^r1"Tt#l ^ C^5T 





^5t^T fsR 

I '5f’i^ ^‘^.?N1^i ^ n?w 

JTt^ I * ^ nC'^ n<il^ ^t^l fesjiTt^ vs 

{Serpentine) jffW ^ ^[^?f 

cfff^tKtft™; v£it ^ ^tni ^f%( 

U’W ^ 1 

'5r[Jit5^"''t3j; ?pitei)^«T-'Srt« =^3i <2i''^f^ vf)^^ 

^t^Tl ^f^§r[(:?rt?F 

»tfe ^fwf? ^pfwtc^ I 

«i5^§rtc^ <ii^ 'sri^ »l1%??i ^1^«i ^<!i- 

t2f7ii:5f '$rt5t^ ^«tfw fetro hfei 

^rft^ '®it^ I v2tc^[^ 

(Conductivity) Cif^ i 

^STlFt^ ^ (2r<^lC5| ^^#1 ^?I I ^ sit-Tl 

1%f^ '^5<i I 

^r- 

^ 1 
1^ W ■'Q 3R:5( 

♦ ^t^T 55W'e f^’Sl5^?[ ^?l—'^l^*! ^■<^^ ’e^\^^\ CVff^Htfl 

^i!tc<ii '5[f^ ■<pr<5i z:^5Tr«^ 



^5ltfe«1»< I 

*'5rtc^Ttc^'5,^^ ^1?[ 

C2ffe^f^T'S, >[il\5eft\^'vS C^, ^®{^- 

^5rf5t^ ^ 

5i^ mf ,?I, ^ 

^ "Sjtc^ "siWc^f^ i^ff^ 

i 

^rl^ri ^ si#T fH 

^ "sic^^'S ^’■^r ^tftt irf^^itc^ I 

'5151®^ nic?( JTl I c^ WT 

'^ifs CTC^Q 15tf^ C^, ^IC^T 

^5jf^ ^5;^-;»^ ^ TO ^ 

^ (TI^^Q ^?l C^tfe #1^ 5(t^^-?f*ft?rfel 
t(fm ^fen f%^ 'sm ^rl^ c^^r 

I ^?p5i3f^®it© '5TO ^5rtj:^rt^*^;rt^ ^u\]* 





-voo 


^?sij ^f^“5 ’ri:^^®iif^ 'Afm 

^^C5]tate 

■4 f^?il ^5JOT I ?t^ 

‘f^^; 'srt^ f '5ltft#tl 





^ ftr*R'5 5?t5rt 
^IC^'ll "Slip's I 'em 

'Si'iwr^ ^fsftt^i:^^), '®it5l’<fi f^’irt^ ’PKsti^ I 
■sitsiiii ^tJft^ 'siistfr «fit ^ fer?*!. TOTS ■srtNta? 
^■<i! I H'^^‘1 ?5!!^ 'S 

>i1^'=ll l^-'-'l^?' 'i'< 'snBW ^ 5)ft*l?i (71^ ^ 
>9 #t^c^ f^-i2i^ra WKs, mr< >4^1 nf^es <2t?lH 'srt^^ 
?rc^ I 

^^'S^fl'S a\rfif nlj 5Ff?ct sFf^PT, 'silsral 'Slfs'J^ 

'‘■5^#«lfe’' ( V itiility ) ^I3i^ ii:<is^ <p9|1 OTf?!!;^ »rt^ I (ij!® 

• 

^I^rtsl 41T' <4FS ^ fiR?t*F »t^ C^lil ^ (TFlil =<tf I sifti 
■‘ife '«rl^t!i »(fa4'? ’FfuTil ^JilfwpR b1f<il'fC’i‘ 45 ;^ ^swt^r 
^5^ ^f^t'scsi.«, ^t^cfra f 

* s 

??! I 1%^ tftc® %fr® ill ?l?[i ^ifif ^'!( *(f??rl spnr® 

ntc^ii, Hii «i^?!r?1?t I ^51 

ffsii:^ W1 Jit5_«ii;i [siitTO? nt^tiis’?5 C5|t?,% iR3?s(t?i1? ^ 
ilf1i| »IH fjrfil JTs ^'S 'tfS^ ifl C^, »|fel ^ JRitil ^fcs 
C^ f^CWil R'fSlTT C'flf^C's^ 5? I 

'sltf^iftCfS C6^ ’1«Sti| iftH •, ^n1*tt!7!5 ♦tft65-®rf3 5|!fKt9 
^ ^®||H(.<fii ^ WICS5 (Trtc^ ^<(S^ ?? ifl I CT 





\D8 

?^?il 

f^f^til C^^l Off^; C^ 5^51 1 

?rt^i c^’M ^l?rlc^H, 

^^1^ 'srfc^tRl wl ^#it^ ^ I 

^ ^ I 

'5i’t^^lT?ii «ifen %tfr! 

^■<^i-^rt^tc^ ^ 

c?[ f% ^‘1 'irg^ f<F--?i^r^ ®rri^ c^r^te 

^11 c^ c^'t^ '^r^ 

'Sit’ll ^'tf^?rl ^ I 

tf] tf)^ ^?i[5rtOT ^'IVi' #?rl fetcciT'S 

srii^il ^ ^ ^ a, bf^ 

^i^Tp{ nt9in =rfe> ^-^<^1 'srfsitcit^ fejffSj Ji?r I #t^^- 

^jt ^IHJ1^ 1 

^rt^tra m- 

f^?pr ^^r*V5J 

C¥f^9 ^ ^tCtT<l '^r%jj 7it?l??^ c^^<>^^ ^ I 

^tft^®l ^'9?rl I 9 ^5lt^ t£j<p 

^1 c?^ 

^ Tti%^t^ 5t?[, c^ 

^C98r»<i^® I fec9^t 



TO I 

^ ^ ^if^?rl "srtc^t^ fe^ 

^1 ?t^ s I 

nuf ^j’Tf^r 

Cff’lj 1 5Tt?I1 

^ferffec^^; ft'^ '<^1 ntii I 

^f^f<f^ =#?I 1 cTO ‘^*4 fenf^® ^ 1<!1 

?’tf^^t^ ^7^ ^t^1 *tfe '■^1^;f^ ^t?l I 

■-ife^' '<1^^ 

TOT I 

'^5t^ ^iiff;“ 6 ri^ •Tt^Ti ^ 5 : 

TO^'Tl ^^?rrfe^ 

I ^it^l ^s ^«Tfwt^ 

f^<T fsf^i c^ ^?itf^c^ '^rt^tTl 

(M I 

^rr^'Tt^ '^J ^^c-rr^^i ^jtnt^ 

v'?fi]5p ^fe-, (?!t¥%-i?:^?i ^ ^-m:^ ^1t:^ 

5T^t^ l 5}^ ^i%C 5 ^9jj 

c^ I (?tI fsTO^ 

C?%t^ ^5rt5|tC*f?I iTt^ I TOP c^l^ ^IC^T 

•(1) Plant Hesponse (2) Comparative Electro-Physiology, 
Published by Messrs Longmans Green & Co London 





Oh 

'®it3?<iM c^ra lfe\5d^^t 

i2f^ ^t^J Oi’^\% ^ C^t <21^1^ ^te®f 

1 ^U\ cm c*T«rl^ \ 

*ff^^ ^t?[ ?lt, f^I C^ 

^]m f^.f^^i-i ffell =n «2!tftsi 'Q 

^ Tfm '^1^1 'Sit^?! 

fetfe^l I 

'^'U, ^t^t?I ’ife?! ?I^'l (7T '« 

^1fel ^11^1 t^*J^I^1^ ‘Wl 1^1 ^t?r 

C^l, #^'i I i'^% ^Itfef^ Cl »tf^ 

UMwo c^ ^1 

#t^^fe5<=l wife 

^c?i^ I ^CH C^-fil fet^ »fe| 

cf,| e\w\^ #i?ii ^f^?i1 

I ^t5t^I ®??f?l»155T 5|^t*l?l ^*5l^r ftt^^ 

fel^ 

^It^ I t'^C‘<i*<l!:^^ Cl *fe?I ^'Itsit^^ 'Sjftl ^C\, OT 

^tfl ^-Cil (^Tjl fe^^»t ^1 

’if^^l a ^tc^' ^cg^i^ i c ^ art^^l- 

^Vi1?I, ^tl5ltl fet^l ^?llfe I (2tt^ vs 

^llt-^'^l >'^t^ #[?i1 

»fe’^ ^f^?ll v2it«l(2ff^^1 —ciil ,2(5f^^ 

’^T*r*i nt^jf Rtt I 



'8 


c^ '^ 1 % 

c^tM ^ ^ TO sn I a toj Wot 

^?rl ^srfcf, c?f€t’sf'i ft’^ 

^W ^ttOT I o\ ^s^7\ ’Hf^rif^OT, 

«tt%?rt ^^t%tf|OT '-^1^° c*m w ^=f 

^f'lBCfif fjf?rtW I 

8 --if^ 

w*\ ?it^ 'sit^’sj^ I 

^rrW *iW »n%5 'srt^f^ 

^'ii^ cw'^rt^ -^i^x ^c^i ^fr.'^^ *tfV ^r^f 

'^^rl ’itc^ 1 $fOT '^''T^ fk -OTi^ ^r\, of^ 

ill's '/[, ~€'\^^^ ^itsTi 

"^n?!! ctf’ft'i 1 ^t% 8 

^1^1. I '^1 ^ fT'451% ^T1W 

'?l?:sl^ C-^ti^l?! r/^]|f^?:sT c^f^ ^fftcw^ 

U^P\ Tw^ ^ 1 

^'11 ■5^tsrfc^f^ \ 

5i-i^^f% r.^^\ ti]^ ^'jr^i) ^Tui r^WtR^ ^fwl 
"iitt'^tc^: 1 fif^iSTl ^rfrf 'srfsrt^ *ti% i2i(:?rl^l 

TO '•'ir^ a\ W, ^^57 c^ .2f#5 

’^itfTO -{11 ^z^csfc^Ti Pi^i 

W, “lf^^ 5;l3i1 

^^rtf^i '®iw ':!p^ I *^11^4 ii)^ i2fTO^ 







»lfe^ ^^1 ‘2J*ir-^ ^^1 '^St2itfrj^ 

C5gt'« cil^fel I 


^i1?:1 c^ ''S ‘‘ir^ 7t^f? rK^?^ 

cfrf?:^ rR7| I 




I 'n^^-si 

t.. 


&>■•! I 




'«r[«tf^^ \<'^\~'j^ S'-^ cMZ'< ^r::1 'H 1 ^<2m^ 


^l%ii '^^i-^t*! ^ "id^t^t •, 

Tf^ <£,lr ^ni;i §^?n-^rf^#?i13^t?t ot i 


fetfte'l fwl 1 ^£)<P 

'pr ( Eljonite i 'sit^td^^ (f)^ <1^1^ 

c^t^l c?€?r( ^Ntdf 1 ^t"i OT 

i2j3Tit^^ 1 c£,^ iid^i ^ ^ fsrf-i^l? 

^Rt=r»td^ ‘^fdnt^ m I Id^^ (K^ 

'®ff^ ^2l7f(f^ ^ ’it^, ^ 

^tf^ l C^ ^few, nN 'Q ^ 









^I^lb^l C^ r^i»i5 ^st*B ^u^- 

cif""rtt<]tc^ 1 cif«(l ^#1:^ 


C'^ ‘if^o f^c*i^ ^ttT ^t%?l1 


't*ii ^5f^ c?i?i ?:i^^l I I 


^t^]{ ^f^r^n' ^r7:^n (tj 'srt^ 

Trftf^i:^l'i ^^"1 c-i '^^^^w^ ^Tj^it^ ^r^?rl 

^ I TOt5?1^ 

(M iiir.^i 555r| (71 


?^1<! '-Q ./j pfic'^i ^tf^?rl ^1?r, 

5^1^ |5^ (^y{^ TO, TO 'Q 

<lt^ C^-t^lt^ ? '<lt^ <2ill^ 

^ ^5r[f^?i1 ’tc^ I <21^ 'Q 5r5 

C^ 'Bl^ ^ CTO *tfef ^1c^?l 





■80 

^ I 1^ c^ "m, ^sitFKr ^ ^ 

<2ft^ '<1 ^wc^rcf 'Q ^t'f^ 

^1 1 ^iT5ifw«i ^ 1^1 cw'«?rti?^ c^ 

^r^?[] ^5t<i ~^‘\mi c^t^ 

"fW?j ^<il ^ ^ 1 1 

^w-T, 'srt?!^ ^K?rl 

^(f WA '5it:^fe-Ti ^1 ^ 

n^rtC^ ^f^1 5?i c^, 

(2ft% sto I 

^f|ff ^hrM fsrc^ 

Wr^m cWA n^, ^t^ti:^ ^ 

cssf^te i;t^1 ^1 ^1?i ^ I ^t5t^ ^'-H, 

^1 ^#f'] ^Wiii-B .£r '-?f^t'i <:?rr«i?it?:^^i I ^ir<!:«i 
C*\^ ^f%rfT^ ^IT^-— 

■'Q '-^?il% ^1'?1 Wf-1 ^1r.<i1 c/, C21^ C^:if ^un t'^r*l 

CJf^rf^^'I I *^*H f"^ fsfil cyTt-Cj 

#'IC^ ^ I <f[fe-::i 3C5 ^h}?[ wm ^* 1 ;^ UfU 

'5^41^ 

^ C521 TOiTt'S 5?[, ^«][.;5 ^'\\m 

TO 1 ^tst^jj ^'j '^ir^rH^sti^ ^(iiii ^r^tc< 

^tlff^''S '£fTO f&'af^^t?! '5f<^' I 

^t%?r! ^ITO wl sii I 
^IFt^T 5]^t»t?l 3F|^ftWt^ ^’■^'1 

"#0:^ 5t^ I ‘#t's?'1 ^1?I, ^33^1 





8 ^ 


'^trtOT 

cfi^ 7\-^^ Tft^l ^Pf?f t£i^° f1% ^•fesT 

»p^ ^^t?f 'srtPf^ I 

^feftl??! ?^0*ltn®l, ^f5:?iT ?f^ffi wtH 

'-^1^ tfl^t^?rl "Slt^ I ^ 

'^feu 5ft«i1^'i ’•ife ^?rl ’-a| 

f^-t^ c5gi ^f^Tl 1%^ 3f®r ^<?ii 

^V¥\^ ^firCT 5?!, 'i? C521^ ^ 

^rs?:^: I 'srfFf^r f^?iOT 

'^-^'5$f%'19 ^Tt’lTf*T 1 ^ #r5l 

'i.^ ^i?i csitc^ ^ 

# 1 ^ ‘-?T%Mf5T,T.t!^#i;:?I^9 ^®i Wl 

■^lt?l I C^rl ^Tt^?:^ 

■^t:<^. Jif!' 1 

■^’T'!f<l'^ w\^ i,^1 

Tj^k '^il^ ^ * 

»ife?| c^ (Itl?^ 

-r,1jrj^‘ I 

'^\fr\T.^U *^-o>Ti c«i^i c?H?i1 (7i» 

?l^»ife ^t^ ffRTi fii!f:t% co^i ¥m] '^tf^?:^c^ i f%i 
*tfe a ¥\km ^^icff^ ^us 



8^ 

1 »rt%5 (71 ^Sf ’•tfe 

^t^i 

(71 ^«R'S ^1 I *f^ -^UTltl ^<51 

^<iR ^TO^lt^lt^ 5Mt^; of,# --«it^^ <;^ 

^51171^ Cbt-^ ^U5 I ^ #i?l1 ^t^>l 

51(7T ? 

t£l? #Ff^r (Will(1-111 otoj' 

1 ^55 ^t^ic- 

^f<;?l felTO'1171 •*t%'c1 

lTOx*i ?1r^ I '51^t^ •:.: 

c^ f^JT'i, ^rcT ^tfel ’itr^ 1 

t '' 

^ ^ 7 ?[ I ■-‘tfe' 

5t?l1 TO^"^ *lf^ C^ f^*11-f^v^ 

2^ti7© ^ "^N*! «'ir;^?ii ^‘icf 

'9 W*tt^‘'l wfcs ^ srf; ^ ?ftTO ^ Tt^ 

i^i I (^ii<pr<i ^ ^Ti sftfe i^n^' 

c^tf^, (#J|VS fe'Tl »tf^l ^ 1#7R 

(7R51 *tfTOf 

»tfe #r5il TO'9 (7i^ «2i# 

1 '5rt5t% ^ ^ftf® 

fefei(;TO^ C^ ^ fe 





^'5^'QPT 5t^ fpfr?r 

T\^ '^?[?7it^ c^fi r.^'g 

>;-/], ^Itr^i^ ^rc ^ '^IR ^h 

[jajTvj ,£i L?[=tf-=i i^ -lit I II] ctfi'<?11 ^ 

Trritir/ S ^7it^,-^,V # -*;t^rf=?tj%^ 

1-7^’! ! ‘'s -siv^iir^ 

I TjcTcTr; '^Tit?;^^ v;/;^ 


/ «; r' 

1 » t 


'^lL-'RIi'^ ^Tt^f ’ {^^\u^^i Kesponse) 

■r"'<^ ifr*? C2<'^lifi'''i:T:^r<r ':j^T t '^U (2[si1«{ 

'5 fr^it':i -^fii, ^t-i (^ 


''''?i1‘1 C^ Ct!^, ^1 (^ ^‘f^tll 

(£f®jc^ I ^h'\^ ^ ^<?Jl 1 

^ifi?i ^sf?ii ^tcTi 1 'sjtsf^ric^ 

"TN 1 

^t5t% ^u 

^h\ '« ^ <2(^1^ fell ^?il I 





8 8 

^ fert^ c^ w^ 

0^t^ ^f^C5 ^ « ^5(9tt^ ’fin 

^ (71^ %?rl^ ^ ^<11 ’ff^^ I 

-^‘rt^c^ c^ ?t^-’n ^fe?l ^ 

I ?ts-^ 15 ^?jt '<\?<^i 

’itpFC^ ^‘It ^f^?l1 

felt?! I C^^^*=inra ^^'5(t3} 

^?i1 ? t?1?[ I "srt^r, ^\7[ ^ttc^ ^ 

'^'\^ ^ 5rt?[ ^t^-11 srtf^?n c^^Ri 

^W?c^ =n 1 ti^l n^Rt^ ttN 

!^^^'tc<f ^t?i, ^5-11 5t5<i I'i^'^Pn cnt 

"^itn ^1 Tm I 

(7f ^'11 ^'?C<5 C^tll *l1l[, ^‘r^i C^=R 

Dtwf^ 's 'sj^Tjr^li^ ^1^1 m, 

tf«[9f> '9 .ill ^ (2[^tn ml I 

'^1?:^^ ill ^"fel 

I'-t ^fclt -v'm 1C5 ill I ^sj^ 5|t;&1 5[^r5Tf f^t?l! 

It^l ^ lf^?l1 ^'hl I m 

Tj^rj I{^?[| C^^cf f^?j <|jf^C^ :?(r[^ 5|1 | 

C¥f^^ f^ 

:7ii5 (7f9 '<t^l ^ 

'Stsfw s ^21^ yri^ 1 ^ 



^srtFrtl ^ ^ ^ I 

c^srl^^ ^ ^1 I 

7)^ 'srifwt^f^ f^ «£.^^ 

% 

fFfft ^ 

i^i '5rN?!^’i 



^31 



8^ 




Tit^l ci)^ ^ I 

-sfi^ ’rtsi ^ ^i-i?it=ii cA ^t^i m, 1^1 ^t^i 

Ww Tife« I 

4 

“B^" fsf^'-^ ^1 Al%^ 

^tC<i^ #« =5c'5fi C<i»l^^ fw?[t 

^5itc^ tfiTv 

1 c»KTi'^ 

5%n^> ^ ^'ts^ 

fef%« fe 'I'-'i I t£if ^!?it<P 

(71^ ^%ri, ^nwfti, 

I 

'52'^?n ^t^l # ''C”fDl^ ^t^i 

^1 c’H^i #n I 

ifi^ 51171 TtW, ^ic^ ^ii;fi3 c<^ 

^1?i ^tn‘^1 wc^' ’tt'^'T 1 ^^1 '<t^qj 

#C^ CAt ^ ^ ^s7{“7T'::j 

^tlTTl^ ^pil'« 1^%I 

#rtl mi m i ^-<^rfsii jii 

^tf^C^, “A" ^ ^ 

^^1^^ C?^ ^#® ; ^^1 5itft?n ?its?l7^ 

^tsi^i ^ic^rN'^^tec^^^Tf^^T AZA m ■#« ^f^'i ftc<^' ^mi 



(Tit I 

-^i c^it '^Vi\) "sjHi?! =?irH -srifnc^ 

w[^'*i to- ^f^cs I ^tc^, 

<^k '^i^t'^ "^tirrl^- 

f^fer<p "511^^1 (ij^' tff^'i ^t5:?[i-^5i 

■•^'Ric^ cf{fm I 

':'. ■<•<11 < i ? i , ^ 1^1 ^ 1 "^ ^ 1 %^ 

■^1?i I -|(T[ <^'^1 <1^^, C^fjTC^?! '15 <ir*i 

c <'? to ? ic < I <^1 

i£l 

''ll^C< JRl 1 Mf5!g ^1^1? c^u^ 

^■1?[ f^iii #11 ftto I <a[ 

'^5^^ '^to, 
c<^l 

<f5c^ ^iui sii; to 

^‘“g-ift^ ^ c<^i ’IC^ I 

cnf^^ CTO ^t^t?[ '■^ifm Tfw, "siiccrt^-f^^^t^i-f^rf^ 

toc^ C<'t=^'S fe^ <t?i \ 

fent?i I to^c# to 

<^5tic5P^ ^fl ^^t?i 

^felTO 1 c< nz^ ^^l*c^<) <^t5iicf< 



9V 

«2l^?i1?[ (71^ ^ '5i1^lR-^ 

#11 Wt^t?I I 








l^?[ ^ ^?i <2\n ^t^t-t^t 

^?iiS 

^fe® '^il^ ^'ft?itf^, 

^ ^?itfe" I cw^i fe<i 

■, cf]^^ c^t^T 'BinOT ^®r5rl?i 






SSI 

^^c?[ fef^?itc^ '^tf^c^ 

\^\ I 

a^i ^Tcit I 

^tNl f^l ^fvf RF|^j[ C3={t 

^C5f f}^ 

ml I 

\^'^‘\^ ftc3[ 5tfeH 

"-'irci ! 0HTH ^'tm] *iT^Tf5 

•I’ly fs[fi{^ TO I 

^v5t^ ^ 7{1 ^'\ I 

^1l% 3^t^l 

;j"':^i n<r, <2K:^t^ ^iil i 

?j'^1 nt^TfS t ftcn^ 

m-<^\ <2ft^^ ^“N“lfe^ '2ff^ 

^t’jcw Tf’t ^1^, v£)tft]:^][^Q (2rt^ 

5)sf^ Wfl ^t^1-f%flC^ ft^Tc^ I 

ftaife f^fn I 

^t?r c*fc^ ^t^t% f«'^^ ft^l «f^^ f^^<5,ef^t^ 

I 

4 





t ® 

0\'^W c^ =^t?1 OT 

^W '^W T^r^cs PiR^^ I 

^t?i ftcu"' 

s^' f^f5 I 

cn^f^ f¥« 'Q T% «f^T^ ^f^i ft?irf^^, 

^f%C^ ’^ftfe^ST I ( Arrow 



sf 

marked ) ^t^l a'8’5It?l cn%C^ fk^ fifC^ff ^?[! 

«ft^^ «ff% 

^tcl ^1 I 

oq| ^ c’t^ ^^1 I ^TBltJ 

'^’(51 W^tl I CTC^S at’rRt'l "S »IW3 

®ii5iT5n 'TMi «ft% 'e®fei,c^ ist^Jit^ oni,rt;^#^ ^ 






















^W c^n ^?f1 i 

'm, '^w ? 

^T5t^j “<=^ 

Tit^f^j 5f^«i I ^ft^l crd f^^fc^, 

c^t^i ^*c“f ^n\^ r^fc^T ^tiT 3^fc^ ^ fffc^ 

I ^T^ir^ w 

5pf|fc^, iiit3fr9 ^tm5il ^c^^T(r§r cw 

^tt?ii I c^ ntcii ^1, c^ 

C^^ST (i)^ Tit^-j cwm ^ H1 I 

‘^ti:^ I c^ <2f^j^ =^t^1 OT, 

^it^l ^t^1'« cw^1 f^^1 I 

^fi(-^t^^t { Biophytum )* C^T& 

5!!^ I ■ 7[Ts uQ^ ^tl'^fil ^rfe^BT 

^t^1 c^i^ I ftaiffi ^ ^<si^j^ 

^fk I ^rsTnT^I 

c^ (2f^j-5f Jit^-j f^cn^ "M” ft-f^^ ^ilp ^tiJl 

«RH:^ 

C^f5 “ K” 

•Biophytum ?rf^ nf^sifCI CPf^ m I 

^C5?[ C^ ^5pt5|1 ^t3lf& ?^cT, >£lf« KTsJ CT 

fwjn 5K**r^ «itii 1 





ei, 

I vil^?I|?I t2|f% TJ§nt® 

im 1 'i' 

TjT^tC^ v<i<f^ ■^{l 

‘5JT^1 I ’^'4 ^t^t?[ "IT^I 

"SITC^. 5ttc^ f>tc^ "SITC^ ^‘l. 

v£) «f^t^ Ec^ ^l I ^I’qr^ 

dif 

W 

mi, #f5r^ (sr^f^ 

^4siTl5tlI '®ftc^ I 

>f^c^ c^ <s!f^j-^ ^ >it^i fff^i 

^<i\ cs\^ ^51 

ah c*f^i '^U I '2it% ^ mu 

^^uui ^t^i cm '^uu mu i 

7^ J^w ci’^.el fSim I 

^fetcsf^^ C^TOT ^•^*^ tiiTiK TSft^ 








«f«(1^ 5l^ci ^fi|?1 s^finK^S^ I ^ 
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'®t?tr5 'sfNt® ^«I5 irf^ 

^IX^ C5ll I 

C^h ?fj^ ^^1, C^kt5lt3IX^ 

TO c*f’ii -^1 1 

^u!f ^c^p ^t^W 

^tsit^^t^ Csh 

5?C?[^f5 ’ttc^ cw^1 ^tif ^^1» 

cffc^^ iij^FfB '^[sr (i 

j fti t^Jtr? ’ttf ef^t^ 

^1 ^-t^Uy '5(r«ff^^ C5t\ cWx^ ^j< 

I ’ft^t c^ mn 

gjt? '®[t'rf^^ ft^t?l-2t^ 5?, t^1 c^ ^Hfil^ 

^^1 «f^ si’s^F't 

^*ft‘^ cwp(^1 ntf^ I 

51^^ 'o ^t^t?r ^^^1 

^t5t^ ^’r?t“t3s ^’tc^ c^ 

mi^ ^1^1 

•, ^imt, ^- 

eRtc«l 

^£1^ ’Bftf^vhi^ 



fef%ciR it 

^ '«t^5( Jjt^ni «(1%^1 

ft*-lt^ Tf'l^ ^ I ^5 ^^tit 

ff!?i »it^i? aff^^ 5fft?tc5^( I C5I >1^51 mt'^ 

's[f&t^i 'sitft^Tc? c^ lafsic^ ^JN ^f^r« 

jitstH^l Sfewa 

'siWtJ c^i Ji^sr ^ 'sc«ii5 ’lT??ift55(. ’l^ 'si*JJTi:?i '^’i?1 
f?c*i^«Ta §ta«f I ^fsi^cifc??! fti ai^tj ^C5i, 
•iT^l at^i^ Jit^l fii^T9 

^1 aRi-sf Jit^l ’si5i;^ ^5,4^? '^?tc'f5 c^t5{_ '5(^1^ ^1 
af^Tf ’jt's! caw ^ca. ^WT'S 'S[!f)tr4 ^fisitfBts ^Ica i 



<£1!^ 'S 

'2t‘fTJ( *(■& I STJI1 ®;T^5 ’ftC^ efftc? 
'srtBrti €t&?iiv Sfeifg ’it^g'ra 

^si^1 CWtfURS^, ^t?t'8 sr^!:^ I 

'|ft-'5imi (liiopliyluiii), 

ef^f% ^ftci ^C5f ^tsTctfg ’It^tst ®^T-5lt5l1 

i2f«J'!f Jit'll (mcchiuiioiil re-'pouso) C^t«l1 
'sitC’l I ^*(ITC? ^T^-’tl 'f erite 

sff^c^ '*rt%^, ■« c^i 

CTO ’ItCil 5(1, '5I^C? 

f.wt’l ^C5, ^^#1 CJi^ 

fiffN I ’it^l. c^f5l ■« ®t!35 caffiii 

'sf% ’Its 'sfsr-af^j’f ^itf^al 6 Tf'Eai c^*! ^fac^ »itca 1 
at^fcfa "sf? cac®i jii, '!?rat«-^c' 5 ?Jiia casa^i 

'Sima ^^ca^ caa^ii 'st 5 «a afaai f^a^ atfac^ ^a 1 stfst^ 
a^ 'sT^ta «ffeata '-at '=t!^fa^ caa^ta aa^i 
Sfswt caaTtafc^a 1 fa ^a^ra at's-'ti-tiai isttla sta 
^aca ^iat^-as*fi af aca, •m^ 'st?Tt "siTcatBj 1 

^a aas tcaTaltl's ^t?ta aata 'sfTatcaa '^afS aata 
aaaca ftfacaa '^ir^i afai ^l%ai 'affro fe^a 

'srfatcaa 'aa^l 'iiatl fawa afta^a caal ata 1 'sta attwt 



i2rt% 'Q 


C^t^1 ^vs I cqt 

^1 I c^ 

^^tcn ^t^ff «2f>itf^^ 0in 

^J!T<ic«f^ 5it3ii evil ^rfe^ I c'sitfe 

mu, ^1 =^fe5f 7^^^^1 

2j^tOT '*3 Cff^d ^U I '« 

^9 i2|^t^et*tf^ I 

i^:?:^^ (.-oncave) 

ItR^I I 

nit'll 'tW^r 

.'.^tSt^ c^l^U Um ^^9^1 I 

(Pulvinns) i ^^1-'^t^1 

-51^ oq^ 

'^M) ^1^1 

( Cells ) CVf^f I C^tOT U 

'4^t?[ tkf (L\ilvinus) C^U^f^ C'^R 

■^t^l c^'-^feT ^fir^tc®! 





(t\f 

I ^"55 C^te fb-^ I 

^C'l’sfi 

’laj^s^fg-f:-, ^6 

^9 ^3F^t?r C^f^1 

^c«fr 

«rt^ ^ I ^^1 

^T^«l 1 

fefe?^ I ^tcw^, 

c^Tc^f, ^3}^?:^^ c^M 
^I%?f1 cff^ I 

^ct ^ c^tc^?r 'Q ^T5^nTf?r 

c^ (2f^?[ nc3i^ 

^t^«i. ’^Ttbt^J 5^T^1 ^iHt^ ^t^i i 

« ^^t?r ^ »tt^i ^f?i5l ^t^t?r 

cw*i5itl ^t^itl^l vrT^ I 

«ft^ c£5^^ 

c»!^ »iNi '©fertut 





^filC^ I 

^t^jn^T 

it’Jt'2(*nNT^^c^ ^mi c^c^, 

^r<f^ c^t^ftf‘-t§ c^W ^T^c^'Q 

T^t^l WTltl^l I ( Pnlvinns > 

7f1x^ I ^t«fW 

c^t^ <21^1^ c^ff^c^ ntt ^11 ^ 

h^ji%^ €f^N ^U'\ "5(1^ ^<iti 

^1 I 

<5[f% ^C^\“lC?f 

u:.^-v f^l!:25l%^ «(t^CJfC^?f 

tsi'n iti'^ ^itc^, c^t^ ^im 

a f^’f^ rM^ 

^51 C^N C^ ^y ^t^U ft C^t^ mt f 

"5(151^1 ^^91 ’ic^^^fl 

v^l^•^ ^^1 ^t^i ^t^il ft9tcw, c^?t ^ 

^ft&t5iJ( c^’t I ^tr.^^, c^T^ 

c^ ^j\ ^t^1 >l\c^ ft9t 



'!irP)vRr 




t2f<fr^ TiT^I off^c^ ^tl^t^:w5T I 

^1 

f5^ I 

( Pulviim‘<) ^ TO VR ’^t^N 

fk‘^f\^ cw^, ^t^tfer.^ ^t^i 

w ^>j ^5^1 nc^, 

^af^5f ^C5f tff%^1 I ^^?it“, 

"sic^j er^i-qf^ ^t!ii ^31^?:^^ 

^•5rF[^^ ^?:>( f f^^l ^d, 

I 

^T^TfSc^ 35‘^t'5. %fkz^ 

rSf^r^^ jyf^l-fcrff^t ^t5T^I Tt^l I 

fsilfS I 

c^f'S^I I 

€f^rc^ Tjd ^t^1 c^*i 

ff%^ I c^^n 

I fesi c^rft?:^ <2rc^j^ 

I fl^ 3F^t^tf^f^ 





^ I 



f&3r 

'<.T5t^ I * 


* tcssr??! mi 

- «i^W ^f^?Jl ^tPt^f y? ^f§:?y 'S Tf^zfi 

'^r^r-f i f^'l^ 

^c\5«»^rfl ’3?'^ c^r?i'Qf% %i ^1 

Z’> 7|t®1 c?y, Indirect effect of stimulation 

n%tc^^ I JTf^l C'r'Q^if^ 'sfff^ sfcvj «£j^j^ 

( Direct effect of stimulation ) 










C^ «Sf^f% 

0^J^ ^tS5l 

^r^t '^’i l^ri I c^ rftc^ c^f^- 
c2f^t^ ^fm c=^tc^?i 

^t?l I 

'^i cw-?ri i 

c^T^ Tm^ c^fe c^t^ 

7|t^l f^c?r ^^11 ftr?r^i 

<i)^ t^l’*p«l ^mi i 

cmm '®i^ ^t?[i I 'ii^ 0fmt^ 

<si^n efC^T^t I 03^ C^t^l 

I 

^U] ft?5l 

,^?i1 iit^tc^^l I c^ ’t^T, 

^t^l net'll ^'t^i <2ff^^^ '5(1:^^ 

"srirRi^ «f^j^ 5ft^i I 



vs fefeiR lilWl 


5lt^ C^fel (41^ ^ISf'Q ^'Slt^^ 

<^!Tr<p ^1 I ^tvsTir 

nc^ ^1; ^Ur.^ nr^r^tcc5^^ 

cr^l 71^ I 

C^-U f^(C^', i^^^-vitfl (\erve ) * 

( .MufcCies ) C^.| ^1 «2fyitft^ OT I 

'^itbT^j ^hm 

■-Hfv&T, ^w ^1 I 

^t^'Q (ii^fc^^ c*m ^Tt} 

'SIK^T^ ^TV51 ^IT'Q^I ^1 i C^t 

^C'®^ c^T<«(1 ^%us 

cvf^l OT I c*(C?^ ft^l 

^t^?I1 ^t^t?l®fv5; C^ff^ 

I ^'®Ttfw a ( Cardi:ic muscles 

♦ “Nerve ”c^ ^n^im “^ri” ‘^^1 l '‘?rt^’». 

1^^?5r?TV^t^ >l^*t?I “Nerve”c^ h5^^-*rt^ I **^1^1 

(71^ I 



^3 




^f^l cm ^5(i 1 ^irfc^ 

fwc^ 

I 

^1^1 \ ^ "Slt^ ' 

vi]>jt^t^ ff^ cw^n ^t?i^ii 
^t"^! t2JT^^ ^t'fW ■stT'^n^C® ( SlLeletiil muscles ; 

I t^rcww fff^^ ^fwit, c^'^ 

^fi;r5( ^'sfnt^s?! c#(c^ 

c^»b ^tc'- 

cff=?frt5ifc^^ I 

^tc^ (ii^< 

^ f|rf I ^t^r 

^t5i^j ck^ 'sa^u 'i)^? tfftf'i 

^ms m^ i 

'm^i^i ^Tn^tir ? * 

c^^l Tjt^ ^11 ^t^'l \^'^m ^t'5t< 

Cn^C^ ( Tetanus ) 

^T5t% ^C^Sf^l <2faN 

* t^JtPf "sit^-' 


^2rf% 'Q 


iit 

i cnc^ 



fei 

r^ ‘Wc?r fe^n3 ^9, nri^ 

nTf9C?R I ir^ ftv5^ ^1 ^i;m ’fo-C^*rRra (Pistil) 







^ftnf-9ttc?r 

^tf%1 ?itRf?iti5 } m’ 'srNti:^^ f^2f^l ^Tc^ii 
feu^ I ^.--t 



b-^ f^iil 

C^% (Cardiac Muscles j 

^ ^ I ^tCf^ 

OTi ^t?I. ' 

1%^ ^^fT*5f '^fC^T’t C^f5 ^T.'S[ 

I ^f5llj ^i'w.^ (Sfnr^f 

( Carbonic 

Acid Gas ) 5>^ Tl?3ll^C^ '®lf%^ I ^ ^f^- 

c^fc^ ^’tn feif^^- 

^t?l m> ‘‘a’' w*f ^1 ^ off^ 




<£rt%'s 


I '5it»tfe ’fOT 

f^cn^ <2rf^ ’ftf?rt^^ I 

f^m 

«2Jtf*t^t3\^ ^C'S I f^IilS^ "c" ftt^ 



^5^1 fei 

^^•ffi5 ^f%c«r5 I * 

«f?TC? 3Fi:^ c^r^ ^t®1 TOT, 

'it^ fkn^ ^'n I 

^i*l^ ft3ljk^ ( Alcohol) (?fC1(l7:^^ ^ 

^l^‘2lC5tC’t C\ 'S f5C3f? “b” 'Q 

C^ t£ff%?[tlf 'Q C^ <2ff^f^^ fSTt^ C*11E[, ^!%C^ 

I 'Sfifl^ 'Q *li1?i^^ft^’l«l 

«rtR-^?rMc^ ^fir?i, 





'sitf^ni 


f>[^TC« ^'6 (Tit 5RT1?I I ^T5t<J 

<2ft%^ ^c?i?r 

*rf5lfii^ nt'e^l 

'm ^1, ^tbt^ 



^M^-^r3^5?ni lefTf'rcjfc?^ c^ cvf^i ^r^, 

( Assimilatiou and Dissimilation ) I 

'i m ^«i ^%® i 
®t\5i-‘5t^ «2(T%fe5t?r ’IT®! I «2rrf«f- 
c^'R "siw® ^if^u\ ^rn^ 

I <2fCOT ^CST'e 






'^U ^1 I ftl ftl 
^<j?Ft»r fesT, ^ 

ftc^ ^srf^ I ^r^-CTc^9-^r^^5i <2f^?[ 

«fT%^ '5[?r’TTctfir ^t^'i f^7st^l ^C5R,— 

sfTf'TCifC^^ C^ 1JT^1 

I 

^"l)5^^*lfe ^m 5pf^C^ ’ftc^ I *lilt^l^'5f^*f- 

^t^®i I «f^c^ ^9 

^j:^^-i{U 'Sftf'fnltc^ «r^H 

( Fatigue 8tulls ) ^ i <il^ 

^TR^ii err^ns ft«ftc5(^ ^^5?T*r ftfcsr, 

‘2fT% TOii 

^c?f’i ^ 

I Sjfs»fc9f^ «tft?F| 

OT1 f^c^, c^ifi ^^1 cn% ^1 m 'srNtr^ 

-, ’ta ^ 5tT?I 

TO I c^ 

^7{ v£i 7^^ ,i[i:?f^^ f?j’?|7i ^1 ^rl I 

^1's«n:^^fe»tl^ ( Cardiac Muscles ) ^W5 Tm 

0[t^'\^ { Staircase Effects ) ^It^l <tt'6?1 

’?!?. sfc^ ^?rrar ^1 

3FC^^ tfr^9|'^5 ^(t?^ J 





cw's^t? 3 ?c^ 1% ef^Tcir ^tf^i ^fSirfc^, 

^t^l ii»i I ftniffi ^lif^ 

c^t^t nT'eid 



ii*f ftlij 

^1, ??i*v ^t?rr^ ^Tl^ ^1 ^ f^wrc^ 

f^Tt^ ^ C5(, mm «2rrf^jn^^ 

CVf^, ^*1 ^ I <ilt 

f^*t ^jtnta^ i 

^£\<l^ Vi) 5i^c^ 1% Cif^ TUtfe^ 1 \Jt^ 

^ '5(tTqt®-§c^g^t^ 3rf\^ cif'eiri ^*rf^ ^^rnTir i 


















<2lt% NQ ^1%C^ 


^ ^T?I«I I C^-C^t^ 

c^-c^T^ <i^tTc4^ 

'STT^rf^^ ^nfT» i «ft^ 'Q 

^"TSl CVfRc^ ntl I 



fbTSi^ 

'siTFt^ I felt 

^^c^'G <2ft% 'G ’itlirfc^^ i 

■Si^\ ^^ ’HTi'^fG c^ 'G ft^rtcsi 

n?Ti:«f? mtik^ 

’ft^^ ^1l1 ^ I ^tK ; 

^ ail 

'SIT^ ^V-fC^ ^f?l^1 C^TC^i I ^51 

^1 fei, ^5fTi^ 'SfT^T^ c^il 

I ^311 ^il'^ C^, <£R5l^!l 

efniT’f ^fticsTG "srf^ 





^ ^1 ; ^tCSF^, ^W1 ^Vft#C^ C#l^ I 

'stTfT^ ^ ^^3iTw I 

'srtsNi ^t®ff^^ f<ff%?i 7\i\7[ 

I c^u if'^ c^fe c^ 5^5f 

^d, ^r^i c^r^T 

^^i?r®T^ ^'\ I ^TBT^j '^i 

WfS^ nr^TC^J, 



( Autonomous Movements ) <2fT^ '6 
s^'j] mm I 

^1 i«rt^fe?f^ 

"^fc^ ^tc?t mm ^iht «ftf«f^#^Tf^«i 

ii rc^ i 

?^^-'^(^5f1 (Biophyiurn) <1t^1 

^m'\ ®vfr^?«t i 

^i-gtf f2fp ^tntccjtc^ ^lu^y «?rt^ 

ml ^tv I ^JT^TOT 

SfecW? <rff^l (tonic Condition) ^ ^WC^T^- 

C^f?P, f^t^1 7]^^ <>ft'Q^ 

m I 

’^t^C^5’ 'Q FfpP^I ?tpKt^ 

I 'Q ^fkm 0f ^ 

cwf^c^ U^ 

^H1 ^f?rc^ *tc^ c^ 
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c^Tc^ ^sj^Tc^ 

^ *n:^’ 

^1 c^^'S ^1^- 

“ife?r^Ta^?f ^y ^T5T^j 

I ^^>31 f%^T??|! 

f^'ff^t^ ^W\ I ^t^1 

'Q I ^^?It•^ 

I 'sftdr^j 0^ 

Cbh '®rt5t^J Sf’Sfjql 

f^ftf 3F|C^J^ 7\%-t^ I 

^%cw?r a «(^t^ 

^It^l ( Multiple 

Response ) ^TTl I ef^f- 

<2fr^j^ ^1^1 ^n- 

Um ^f^^rff i casfl^ 

^T^l ^511 I 

^T'^l ^1 Multiple Response ^Tc^ 

I 



ci2t%^ c^. fwc^ ^t^K^- 

c^p^f^T :fit^i ^ii ^^1, '^fsT ^'\m 

m c^'^ i 

3ic?jrr‘*f ’it^t^r 

I cfft^s^tc^ fetiT c^f5 c^rsi^^ 

«fftf?l1 ’^11^ ^fift^ <?lTC^, 

^f:q-^t^p1 5|TC5?i ^T'^rfS'Q 

C3# «f^tc?r ^tc^r 'Q i ftcsT’ 

Ifrt^ C’ft^l-C^T^I «f^H 

’tr^ ntftc^ f^c®^ 

i ^ ^'"t&t^ 

^nn ^1 oi^\ ftc^ 

nfl^sp^ '^tn’srr^ ^’“r 

'^m i c^l 

'^vn ^t?f I 

’IT^ '€ ^t^l ^tC5} SfC^T’f 

<£f^Ti:?l^ ^T5 ^n «(^J^ ^T^1 I 

^T'-sl CFf^ ^T^, ^t^l C^'^51 T^f?(-'®lt ^51 <2f^r^’ITCS^^- 
7(1 ^fe?[-3it«(T^cT^f ? 

'®im^i «2(c?r^ ^^^^t'^^1 *, ^2^® nfN 

^1 c*!^tc^^. '^’i 'Q '^iT^r® 

^ 





<si 

( PaJvinus ) ^TC? i 

^ ■, ^ift. m[^r] 



ivsn \m 

ef^J^ 7 \-\^\ ctfRc^ <1t| I (£1^ ’^cei 

' Pulvinup-fl^^ -i^t^] 9ttcf 

7[t^i cwRc^ I 






9^n ?1 ^'tm ^un^i 

m-^, C?«I1 1 c^T^l '8 ^ ^ft-'srf^pl 

IVM'\ ^^^1, c^T^( fwc^, c^f5 tfsi: 

^ni ^tsit^^i ^T^1 f^c^ '®rr9'® ^c^, 

^T^i T% 

^T^l. ^1 I |l^1 ef^J’sp 

^[^51 8 ^c*fj 

V3«i 7{^ I c^ c^p{ er^^' 

T:<^ ft^1 8 5tc?l^«^rc^ I 

^T5nj ^t=sn, ^T5{i ‘2f^T?r 

h^i^i c*tc^ cn\^;^3if^-^T?1 8 

ntc^ ^r^i c^sr 

C^rP^fi:^ ’fT^ I ^T5TtI ^f^-'5fpsplx^^ 

^^5T^Tc^ir c^rn 

c*f^Tt^rfe^=^ I ‘2jc^j^g^ vii^ 

5iT^1 ^1 ^^iy]^m-^ 

'^. T^ ^l^^, mii{ C^(^1 I ^t?1 





^b- 

^iw. W f:^*f ^ ^ 

^iK^j «ft^ 

^ I f^r^si 5ft^ c|i:iil «>(f(’5|i-| ^tTr/;^ 

I 

"trlc^ ^11 

«ftit^ ’ttc?? 

**Toiiic Cooditioii” ^1 ^'^^'1? 

^51^1 ^t^till fT< I ‘'Tonic 

Condition” ^ ^C«1I C^ j%, ■:5t^ 

I 

t2t^? ?tt5 ?tr^5 

fe^, C^f5 ^1F5^ 'Q ^^5 

i2f?:^j=? 5it^i fffc^ I 'srMiT®^ 

^t3ii <55 wt'Q, ^^-\m 

^<^'1 ^V5\ I ^t3t% 

vfl^ 1 \f|?p i2f<jpl 

i2ff^ *f(%, OT5( fTEfs^ 7\^^T 

^i%^?I fe^C? ^f§1, (7f^ tff^tc^ 

I fei (M-^ ^wcT 

fvf^ii fe*t^ c^l f2im 

^5tc5frc^p?i ’‘tfe nrt?:r['^, -^t^m ^tcs^ 

^1 I "ffe d3^ 

Pl^ c£)^ 51 C^\f^C5T, ^ 



35f^ ntc? I ’^t^T^J €f^tc? 

■ ntc^, 

• ' 

3!mi ^ ^ ^T^’si^^i 

®iti?t<fj ^c?r ^l%iitc§^^, ’ftcf^ 

«!% ^f^^T?r ftC5 ^tc^, 

^im ’ft^T^ c^t^T ef^t?r ^^1-5^1 cw^i ^T11 
tsi^rc^' ftc^T, ^Mc^ii 

5{r;^.-^ 

lil^tf^^ >Tt^1 ^'!,^ c^ 

Kfj?' ^ifii^ ^1 

I 

^^nr ^Nt's 

[fr 'iTlt^ ^1 I "^t^l fif^t®! 

'®it?t? 

3^^ *lf^ '®^tf^’9l 

*tfe ^1 ^tRi^i. ^t^i ®it^l t^iTfif ^rtf^l- 

rrfe^it ^t^l ^c?f I 





b*® 


srfsi^ 

^171 4^f5 C^tfe ^HTK 

I m ftc^ ^-\m 

^IcT ^TC^ 

few (M 

fe“s <^it ^115 

«r5?[ fes ^tlw '« im'i 

I fec^'a «tHBi ^^Tc< 

I c^ “ire 

^T^1 ^UK.-^ ^0\ i 5^15 

^Twr ^fc[cv- 

^TWf I 

c^ ^Tfti*(1i^ fit^l m ^tfm, 

®f5T ^*n *rff^iii I ^^"1, BTf^?fn^^ (2fTft^ 
<i9ft^ m ^11 «jTc?i?[ ^TfB?]i pfT'Q, 

^^1 ^ftfW '^«1*Jp ^¥| 

♦rf^c^ I w c^Tsf *ffec^ ^Tf’/c«r 

t5^ ^ c^i^l ^t<( I ^C«^, ^t3?1 fsTlt^fC^ 

^^tI^ii I v£i^ ^!?(ifei ^ftc®T (2t^f 

^Tw, '®T^, '2f^f^?r w *il% 

*^(1?:^, ^T^l ^ t^ 



'Q ^-^-i 

*ff^ ^Ic^ f^'jW'src^ ^T^-nT^i 



^S*t ftiu 

|^r?I ^^^Jt«l »ff^ 

^^•', t£f^'^ *tT'®TC^ ^T'^T^’SII Cff^, 

^=5^. ^e ^jjt^ =^^^1 ^ ^ 

fjr?ii »ife fe^ '^(Tf^^inr *i<^r *if^ i 
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5';i! ’fc^ I ';®t^^j^ 

^-isrsi r'i^ 5?csf, !' 7 \^^ -^ 7 ^,^ -if^ '5if<i? 




ya ‘ '«t' 

'iw^ 








!| & 


.Ji,*i^.. , .y 

^JL 

"'.'y 


*'" v'' i'' 
'vll-K'''! 

' <■ ■''•■*'?. i‘ ’ 

-i 




;;!^?p 

/.■i»f'';sv 


1- ’-(^'. 
■''ri.?rl 


'' ''iL'TffSBK -^'- :.i tSi ■^^lUKscsjfasxis:?^. 











ff?l1, 

^T!'<H I C^f^n 

-rff ^5? ;(i c^^, ^r^i 

^c^tn I f^i '^mn 

■sff“fr'<^ ’^f^T mn ^i^?l 2fcei^ 7\-t^u 

r^ ^?i} 'ii?? y\r^ j\csf »rf%5ir 

c^r< nr^^i I ^5i-^?f3}i 

^rc^ I 

c^’irf?(rc^5^ c\ ^] 1 

dj^^i r^ss^fTf^, ^i^5r?taT fsif I ^rcn^ ^r^ii 

nr 5t^ ^tc^, ftii ctff^cer 

nn I ■54'*f fBWf^ C^C^lf I o f^j^ 

oo f^fir ^tn 

'srrfj^c^c^, ’ftW fsiinTf^r^ ^jtntNa 

'«£)t ’5r^jT*5^j I 

'4r^®^fnifnn ^Tcq c^ 

irU-JWl T5(C^^ ?|cr|;^^ff^^ ^|?I1^C^| ^t5T^J ^ 

*rr‘ir^ ^^;5i c^rn’T^^ii, 

v£i^| ‘^i^tc^ni mu^u «rr%^ 





b-S 

(Piilvinn ) Off^’gTl I 

f-ff^ ^^^1 nr.^ 

^ c^t^f ^in I c^^-i 

^^(2Jt^tTf-i^T^ ^■<^l?lTC^^^ (IStylolic arrest 



of heart-beats) fbll i *^%s 

^T^l fbC3i^ ^‘t*i ^ i 

^^^1 ^n cmn 

'^31^51 '« '2f^T^ 

aff^l^ C^T^ C^fTl I 






NS irt 

fe)5l ^^tsj1 Tf^l (2ttw 

I '^rsT’f^ »t^-1%f^^ ■spt^ erc^itc’t^ ^?r, 

( 7 if^?r ci 0^tc!r c^H nTtc^® 

r.irf’fi^ I 

’®rT5T^ I <2ft% ^ feficsf^ CWC^ ^ 

a, f^U C^f«^tl^fc^, 
^11 i2rr^ 

C^y »{T>1C^, ^ <i}^ 

TT^pcT ^tftrfir ^t^1 ^ I 



'5Wi£t^K5f (.fit ^tfl 

'’(^i»l^t^r® *tfl«PTfff ?jii1 f^s c’tN 

celrre fscS ^ITI i ^5t ^ Jl??! Wf 

’?1Int?'? 15i^i’i«5tc53 m 

<stt ’tw *iw fe^-»ft'%i ^<*1?^ '5i5'’ife«,’5 OTt?t?r 
TTf'di ^?i i5|t51 51? w»iT^‘i- 

Sllt»ltt?5 S’!? a .fl5P '!rrc5i'h'’1t55 'stW1 

«f^ 55t?t?r 'SttotS^n ^fil5t I 

It'P'lff? (S’rni.biirir<")^« (Ffpirprl ^’SCVI^ ^ 

irtwfifl I i^tsr, 

r 

>sra 5lt55l-Ft55l ^1 •lltt’f I ^fttff? 

'sn:^'®f^ ^it'5(it5i wf^r® 'IMI ’it^ i 

'2f'*li:’l| ^tp ETCP ( \' inof^plipric I‘i'f.v«iirc ) ^PsTl 

I '5(WPf? 

C5| ^f& ^T^S1'!55| ^tcw, 5*T?1 

I ?rt5 

m Sfftlll fe®5i 'Sl^tllTW BSIK^Pin '^-H, 'stIPI'S CJi^ 

51^1 5ttpt ’iTft »I1 I 

^tlil WJ 651tW5l P tl’l CP. ^C5^t? 

^ C^it fiRP tt»l fPl PfPi' 



m I nft’SFi ^fir, 'srhsRn 

^11^ ^Tn ntftf I c^r?? nta ^Tl^ 

w ; c#!?:^, “^tcini f^?r 
<2ft^*f ^ftc^i:^ I ^ii’ftc^ ^'Hn^ 

cif^^l I fefepf^ 'SfSic-fT^ci-tffyicsf 

^j^Tcn ’tu^^ nt^t^ im ^-ni^ 

uTC’T ^Tfo^ ^ fvf^'l C^t ^3J ^TO 

"srTBt^j ^jWT^^fSc^ ^fiiTil 5r^«i 

I Bln t5 ^1 

I f31*t ^1 'as ^55 

^TO cif^^ll ^tf^?:^ ’ITC^ I * ^t5T% 

C^^5f \38 

cwf^/^r^ I ^ ’tt^ ^ts(?Jl 

c^1 erf^fw^^ cwR?:^ wf^1 c^ f*(^ 

m^ feTO ?«11 ^1 •, c^t^3jj?::£l| 

^mriT^?,—( Capnllirity) I 
C?t'< ^TC^^T. ^ 

%1 ^0^ ^x:7{^^-\ ^1^511 I 

TO <ttC3i^ ^6^1 '© 

^'TO f^«?t^i3i m I ^jtnt^&t'Q I 



Hr 




WWPf «^rtf%i ^1tr tot i 

Fs-^^ w^f fe®?ri 

fcs I 

’irh’iTt^ fen I f-r^-^ ^rfS? "?tr^ 

©rfr^, 5ft?:9?r 

<D?s ^fen 

f%wt5igl c^c^, v£i’rrc^^8 

^t^1 -ntc^ij ^t*f '?^W I 

^TFltT ^ ^^rjTc^^8 '5ir^f% i 

fef nt^t R's s 

^^1 "srTt^ I ^55 ^?r 

^ «2j?p1li c^T^n 

bpfwMcl ^1 c^ ?ttCW^ ^ ^^1 

I 

( Osrrio ic Acrioti ) ^^CnNC^f^ 

I ■5C*^^ f&R?i ^1 ^iti? 

?rrFnn, i 

cwRc^, <?rfiTt^ ^tfe5?r 'fizT^f ^Rntc^ i 

ftRii ^'iRr 

<irfRc^ ^t?Ft?r ^j^?ft=T c^^r ?p%l 

oKtftR C5§1 <?nc^ I fefe[-®^|^?t«l '^^sr 





’ITT?; c'e? ^finrl 

cw,^ Qit?:^ I 

s^pfir?:'^ <Tfr^ 

I 5f1 ^ -Jtl^ ^^cT 9f^ft«f 

r!if'‘f^t^ f.5§i -ii'? C3i*rtf^f-f ^t^t^®f^: 

■flu? 5 ?!c^t <?fT?:^ c^, ^T^Tc^ c^T^ i^m 

■5T5T ^1^*1 ^«^1 ^1 I 

<xit y(^rf ?7Tt^nt^ ^t^(R()0' Pr^-ssnre) 

cB^i I ^ i5Tn 

M f^, c^U ’tf^T?r 

^11 ^^?rT', ^ 

'« ( Jolly, Dixon*) ft’nB I 

^’ic“rN«j 5]-;5 i2)-5tft^ ^?^itc^ I 

=^%®tcnW C^tOT ( Je^onyil CelN ) W?ft? 

T^ 5pn«i I ^W. 

m ^Tn1^® c^, 

^1’ f^?i^ ^s?^ti:<T ’fTM^ 

cMz^ €fc^*r ^f^c'® ^ I ^tc^, t^Tc® 

^t5r% '-T®^lTffB^ «it^%tf%C^^( I 

^firatcw^,—'^T^ ^^1 3T^j ^tc^r, ^r® ?TO 

^ *?ttr^pi5i 5tc5f ^ m I fm 





csf^i m, ^^?ft"s, 

^ ^1 1 §>t^1 

feTO ( Ml^ 

>i^j ^?1 ^n i 

?rlTf-<?ff%^t*f I c^’c?'?r 

«rff^ ^ffTf^" '^w <^Tf^rN» nrft^Tf^cfR i 

^T^Til »2fr.«??[ ( Physiolo-ry of Pl;,ni^ ) 

TSf^^r? «ff5r^ c^^T, 

«ff^in ^f^llt9 ^TSf#5 I 

^tc^t, c^1r 

ef^ T^z^ c?f9gl 

^T^r 

C^W 9 C^tOT ^t^T 51^1 ?tOT«f1 

J c£l^s tm C^fC^I'^ 

c^u m\ 'm i tU ^^'4® 

c^r^'tsfiic^p c^r^T^!ii 

c^f^^itf^c^^f, ^ mfi}^ 

^^TC5f I 

r^[^ c^u ^T^Tc^ ^jm 



pR ^c»rr^c«R 

c^ut ^^^**1**^ fi^l ^ 

fe’fr-ii l cw^I 

c^x:^ 

jfn:^ c^ 

^fl^R I 

^srm ( Text-book of Bourn n ) 

^f^TC^^T.—“SttC^^ C^ C^t^I '3(®it^ 

mt>i 1 

CTf^l I 

9 ^ C^T^' 

(2r^t?r <21^ fwc^r '®tT^ i^z^ ?r 

(Biophytiiii' ) ^ ( Do modi hm' ) «f^f^ ’ttC^ 

C»r^1 ^R, 

’ftC^ I ^T^l 

11^1 ^ «RC^ '^tC^I C^, ^1^1 

ntoTHMii ')us DH)vemoo*)^f^, '^T^l 

^t’lTwk^P? c^ ^z:^^ ^^c?i c^t^ 

C^'RBSIR C^rH I 





?F?ii c^t^ 

^T^l ( Muiliplp K’psponpc ) 

I ^V5\ ^\'<^Z^ C^t^ 5^Ce . 

^WUf^ 

1 ^ fW5<I 

fkm ^t%?!Tf^ I ^TC^iT 

'SITE'S T5';^?:^ ^f%C5T fn^OT 

c'^ r.^»t 

“^tf^ I C^-TC^ 

c^T^ n«tt«f 

^>i^*iT^«i '-^firsi *rfe "SftTOi 

^ I bTf^’fTCf'3 i 

^^?t*, <2fC^R c^tz^^ ^zw ^z^ 

^ ^5T11 C^'Sf^ c^ ^us 

c*rN®i ^§^1 ^^z% ^z^ c^- 

C^t ^r^tc'^ ? 

€nsf ^tc^ nT?:^, 

'i-W^ ^5iC5f*r ? 

^5ltj (2rc“f^ ^W.^ 

«ft«3 CTTsf^r I 

^t^i ^t^i ^rfSc^ ^tri 

I ^tzw^, c^&1 '^TOT 





tT^T^r, ^Wu&t %5^ 

^Tc^ ^tccT fenc?[ fefSi:^ ^-c^ i 

^-cn cvf^l I 

C5|^ ^“.»r '^c^w^T&i "^tc^ ^"Tc^ n.m fe^ 

&f^^l1 ^CSf Jfcsp ^«1C<P'S &rRC^ I ^T5HJ 

<1^ 1 oQ^ 

i^iCB^ Ui^ 

^Tc'4 ^(11 ^n\^- 
-imi ^S’^TCiJ '^■<« nf^3lt«} 

^Z^\ iR-^r^ cff^l m I ^w ^T^l ^T^1 ^1 

^ I cinm <2f^T^ 

^^5 ^{1 cnr^H 

ni'&^i I ^ m'^m^fn ^mi 

C=^t^ ^’IT^ ntC^^ I 'Sft&T^J 

’^f^ cbin “cw«i-v2iT5p” m 

iR’^Td ^^C-fT^«1-‘*lft^Tn ^RflTC^^T, 

^^•s ^Bi5l f^R c^ >1^^ 





^I?l1 ■, 

^5tf^ '^f'‘ii?l c^it?:^t 9{tc^ ^^11 



ibn ftsi 

ib*r <2f*tT^ 

t5C3i^ "V” ^v-n 'i]^l^ ntar i 









Ttr 

^ c^r® Pp ^T<i w c»iw 

OT, of^1 ^1 ' ’ttcara "A*' “B” * l'* 

*B''' v£i^ 5tW5 'srtcf I *A" ^^C9i?r c*T^, 

ntcir ’ efST €fc^»l ^tc^, ** *■ “^tcas 

’tn^^ ^5i-c»tm^ «f^t^ 

[■^'fll I "A” '5(^»ffg 5^51 5TT^ 'SJtil 

I “V” nm ’tTw c’nt^t ^T^z^ > ^TC5^ 
ifC5!^ ^ prf^ci ?PCiI I 

^^1 ^ I 

c5tc^^ ^ ^1% 'srai 

^^z'^ ^ >!fiial f^?r 

^t5tt[r ^3f5iT 'Sf>c»r 

-pfirnTi:^ I ftc3Rr “P” fBI^ ^?*ff5 c£i^&i f^^snf^^firs 

I ^i^?i fe’fa c^nferf^nii 

^«5l nti:^ I 'ii^ 

“A*" ^i5if^ Qfc^T^ 

b-eftcwr? ’trc^, “W” ft%5 

^ iff%W ^T^l I *'D” ^asfe ^T9t'S?-C’rr?1 CFf« I 

<!in^ 

c^t ferf^ ’tn^ ^rrftni asr^ wT^r ^tcfe i 

A, B « B «H^ f^^rt5 C*TlS, ^ "sfTt? ; c¥^ ''D"^ 
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^tf^l 

apw^ \Rr®c§ f ‘^v” ^rm 

c*\m'^ I “P” ^ 

^CSf, cmm 

vippSl ^^1 c^^i ^r?c^ I 

^?ii ^Tc3j ‘2fi:^»f ^?iT=^ 

ntfic^ ^5(11 

fjtc^ Tjcsf 

<n^f^^f5'«, c^t f*fc^ I ‘‘D'' c^W 

^1 a^i 

I <£\^-i{ <i#['sf.i 

*5rf^i f^'fsi ^1 ^1 I '^'1, 3=i^i^tc^ Bfe^r 

a^lR ^^t'Q C^T^ ^5iC»tt^*t 

c^ c*r^ ^ ‘ 

'srtFT^ c“rT^«f-5it^ "m ’^rt^'Q 

-^Ut c*i1^«f*ff%! 

I 5Tn (Root Pressure) ^ 

-pffl^t^ ^ nt^ c^*r j 

'srrFffi ?fTC^?r (Croton) ♦fag*!® ^t»! 

^,Tfeii c*rt^«i->sttc^ i ^tc^r ♦rr^i 





#ir® Vi) ^t5! ^tir ^^c-rf^«i ntf^ ^u ^%] 
"5ft5t^ 15^ C*f^tt^tr?C^^T,—^C5T?f' 

ffft^ f^i '®r1ir^ I 

^?5t^ c^ 

^c^, v£i ^tir i ‘\cci^ 

t^tn” c^, ^t'Q ^1 m I 

^f\m cfff^^ii ^t^i m ^11 

'®(ts|ill ( Osmotic Action)] 

ir^c“rt^m h®ff^^5t*i nqrft^l 

I ft’^t^'Q C?l ^1^1 'il^® 

7[^^ cgli ^f^?r I 

^^, v£ipl<5^ VQ <^^^•^ 5fC5f 3tCflf 

'®rrf^j-<2f^^ 

^ ^f&i 

I ^5T1 ^t^T, ^^i:*fNc®f^ T^n ^tiil 

^?C5r, <£1 ^ ^tc5i?i iR ^t% ’ll? ^^®laj 

^'^11 «fs$j’^ cwtl 

1 

'^t?t« ^Ktftst I 





®c5i I »m- 

«tnitCit? r{f^ C»lt^®l 5f5iC^fl5T, ftcm?! fiUlltW? C^t3| 

I 

c^m eP^Pt^ ^fsinTt^^. ^t^1 fkai^l 

0U dihm I 51^1 ^t^j, 



^•*f ftai 

m9\^ '^si c^ ^1 

'^'^tm '^T^i ^cwi 

«r9f 

^^1 c^fm <11^111. 

f|w5{ I c^ ^5ic»fW^ ^ ^t?«i, 1^1 

(tf^ff*! «^(T%^ *ttn[ ? 










>o 


{% «t^ta Bt^i, '=(fsT^ 'or?T« c»tw-afv^ ^tn 
^T?l «rai^ wC stai «fTPtPre??i 

«• 

i ^fsnri 

c^m ^b*f f53if6 n#t^i ^yic*fr^'=fir f% 



ft3| 

UQ,» ^ 'Q 

^5tt (SfcuT’l c«tmf^5i «wir 

C^ cq ft 

'srft 

^€91^ *ftftc5q5?i 












«t% ^ c^t=i's ^**1 ^Tti:^ f% =n ^rtftrs 

1?^, '®i^*t Ittw ^p$r5 ft ^1 C7^ ftft 

^rUf I <ift'3[l 5i'5Fc| I 

’ll ^-*ittc^ ft-ist^i:? K^i, '$1?1 <a ^ 

WRI^’Stilt^l fell OTtiffefe, 

ctSts^^I ^fei JI51WI ■^rai:?, 'Wi[fO^ 

^ffe CTt'f ^ I ^ ^iwtws 

•^l 5it? I fes^T? ^ Ciffel fefe- 

fts^TRl i*"?# ^1'Stfft (Inner 

Stimulus) ^ft'? 5|lfel 5ifefe5l, >S^t ^fel 

^»FRi rtC^ ^TlH few ffll 

I ft^ ^1^3'sfl'l ftfe^ (R ft, •a'^t 

fe's.nft^ Rl c^5|R, 'srt#!^ fefe-'s^’tc'R isici '$TO^ 

»rt«3n ’iR 5ri I 

fesRlt^fe tRt? 5K^ (Plant Response) 

wt's’S'iH 'stlfela ^fetci^, S^la 

>#5 5iW5-^r5^3i ft «W31 W, 'sfes 

cm^?! ftft fefWR ^-WS W Wl<l^ ^ft’Tlt’n 





^rf^ ( Multiple Eespoupe ) ^srfFttfj ^srtfwfCiT^ 

cq 51^ ^«n ^ 09-^Tf? "3l^«l 

9ftr^ '^fe tii^ lif^fe ^Tf^l ‘'tt'sirl 

*tfe^ ^3rf«i tfi^ 

^ ^1^1 C?^1 I 

( Desmodium ) 

C’ife?! ^1-»it^1 fe^ 

I 

boifc^l *, 'Q 

i5l^«l ^f^¥l 

^^v-snsu c?R I lii 

^ ^-*t€lc^^ fal 5ftc^ Ffi^rs 

'55^rfr^ ^1 '5iWt?f I 

c?rf^ ^ ^srKt^ ^ to, ‘£i<«ic?i^ 'srt’Tt^^t^ 

^t’f ]^c^ 



<£Wn I ^ tstc«i?[ 

c’tt^Tn <2Wii ^srt^ 

• 

N8 ’^it®1 ^%1 f?r^, 

'Bitfel cwf^ I 

fec^«f5it'Wf^^ <21^3^ 

C?t1 I i£l^ ‘2f^''3 <2r^I^ ^1 

fenn *, c^ ir ^%c^~ 

’siT^i ^ '^fm ^ ^«i 

^fertcw^ I ^r«, ^v*\ 

'!$Tc^ ^tlr^ 

^T^1 ?rt^i nt^Tii i2r^^ ^ti:^ 's 

^^'<11 ifi^isfe'i ^-d^ fetfel ^Psiii 

%®T, C^ft ^ 

^t^rf^fct'e I n\^t^ ^jc«a ifi^ c^, 

«rf^i ^rfeii c^ ^ 

c^ % 'srw^ 

OH^ ^131 ^ I <21^^ #^3[ ^ ^TSR 

«2r^^‘rc^ ^ ^iii OTI 

c^^%^f^^^ «rt^ti (?fl »fi^ c£i^ ^ «t^«i 1^1 



^ cm ^5tC9I ^$tt31 «IT^ 

wi c??i, ’tti'3 6^ <?f^ <2r?m ^tc5t Tfc^ I 
‘ii ’^fiw ntc^ if^ ^ 

^ -iiit I ^srrurti ^ ^ ^ 

‘5rf^?rf^3i^^ <2r^ tt^i * 

c?^1 c’m, ^trf ^ c^tsf "sr^cH f??:^ c^ ^ 

^5^1 w ^ I ^ ^^*1 

C^IH] ? c^ 

‘5nr:^< 5^ c^ -nt^fe^ 

‘^tcTit’i <rf^^1 ^1 

c^t^fl ? 

'2f'31^ ^11^1 ^t^1 ^t^, ^®Tr?? '« ^ 

fefet *t%%< ^fcf 

c^5j (2f?Ft^ "srw^-fecOT-^i ^1 ^■Wcr?f 

«rfr^ I <2f^T^ ^T^Tt^l W51- 

^ «rtr^t^ ^1 ^<r\'^ ^rf^rtw 

W ^1 

i (?J <ltl^ C^ "tfe^ ^t»t^ 1f?[-t2tt^ 

^1 »rt^ ^ %tN ^ ^d I ^srf^i ^1 ^tlNi 

' * r 





5ff\^ UE}^ <21^1? ^S(2R^ 9111^ 

<2}^^ C^tl^, 

Cf^, ‘snfvaft *tf% 'Q c^»f 

^TpBi if^i^ -^rg, «fT^ ’fti's 

^rsR C^V=^S^-^ ^1^1 ^1 ^^1 

^ ^5r[Ff^3 'SlCSRF ifl'^^ ifl^ 

fe ifl^’^Tfft ^ ^¥ttl I 

(jf^i I '2r^i^ 

^it^ I 

im ^finii fmih^ i 

i£i^ »tfe(r?p 

(luner Stimuli) ^'KlW^ ife 

eTf^ ‘il^ "tf^^l >2f^^ 

nt^Tl ^rf^ ^II I ^tfwf^ ^1 

^ f%^ ^tf^t^f %[, ^ '®Ht^ 

I fefi? »tflc^^ ^Slr^! ( Khythmic 

Activity ) c^ if^ »£l^^ ■^1<I«1, ^R1 ^5r(^1 

’^r’SR c^, 



^ '^•1, I c^ 

?15?S^ "Inner Stimuli” i 

1^ tr^^i Tffe^ ^inrsn 

c^ »(% fjii:^ cifc^ ^Ric^s c’R^ 

Inner StiDnuli-"^ §‘5.’tt*f'^ i 

»tfe^ C^R 

ntc^ ^11 Tffe^^ »tfe^ 

^ft^^lKR^ ^t^TR^rR^ c^f% 

m1^^^ I ^'Rrti ^ *i^ wf^^' 

i2Wrq 

fe^ni i2rnt^ ^^1 (?!^%^ 

', ^tfe^< c?^ 

^\k vs w^*!^ 1 

*ri% ^ nt'QTTi j ^R??i 

»fflc^ c^*f ^1 ^Ri I 

Tf^c«i »t?l^ 

^RTR?^ ^5i<j f%i%i ^11 (?\ w^ *tflr^^ 

^ »i% isiRi f^sc»r^ ^ j '^i^i ttRtri 

^ (?5i (ii^ »rf%^ (7r|i? ^T#R5r ^fi¥l 

^ i2rf%?Rji ■^tl3^ ^ ^11 

'SfrR^ ^ C^ Hf%J ^'QTTl ^Rl, "SlRnil CWI 

TT^ cif’?rte^ ^rrft i ^sttf^j ^ fef^nrs 
’jr^Roi i2Wc^ i2rTfrrsF«l c?f^ ntt^rRi^i i 







#i, w^*i 

C^ C?Rr5 ^11 I ^ ^ 

mt^ ^1 w¥ 'si^H ’Tti^^ *m 

vs W‘1W^ 1 

vsrff^ c2ft%ij I vsy^^ 

^1 ‘STl^ ^=^^1 Tfjl'Sl ^ 

^fl^i c?’?!! ^m, ^rr^n 

0t% C^*t ^CV5 I ^T^1 Wt'®!!! 

^C«fJ.,C'^t^ft ^2f^vi Vat^ ^t^'Q ^ 

•, '« ‘2rt%'<^ c^ 

(i)^ ifi^fel =9t^jc2fTf ^trw, '^t^1 

^ ^T^i nfh^i “<?f^!ii ^rt%^ TT^jisfif 

^^^1 (Optimum Temperature) I 

3J^sy ^ :^*It?[ (?I ^tt^'55f^ 

Ttm V5t^1 

c^’^ffertc^ I 



'srtsRi ’rfTR'i c’l '5it^t<i-i2i^t^ ciffes »ri^, 

®IPI W ( Gravity ) ’(F®! ^nil ^5T?F^ i£t'ff% 

»ff«r's^1 % OTit 5ttcf^ 

'4#!| ciW^iil'st^ c^f^, ®t®#i trfeil 5tt«ti 

C5^1 4fjt'4C^ I CT c^ nft^ 

diSc^ aw^ tjtfB? ^rtfsral aif'^ i ®pf®t 
■< 5Tt^ ^ ■^t%t ^1 fwtr^ I 

f<p« 1^5? ft (?i^ <3^ ^1 ^t*i 

f?c^ «iTijfe '5l?[N ftnift ^ 'snffJt 

-It«ft 'sft ’Tlr?^ 511^1 

®Itt^ fgl6*t vH^’Tfftc^’IWiI ft»R 
«iRmi5t ’»rl^ ^f®raTt^,—’jftfi? feUFi (?i ’rtt?? ftp® 
^C5?[ftc^'8'«ft ^ '5ftl ^Tftin ®I?plTH 

ntfil I ft^ c^ CT ui^ ft*rfl'5 

>1t!^ ^ftl 'srl’Tlm ’5i®ft I 

^'TTft^C't^ lifts ^ <31::^ blftswftil 

'sitinftii ■^Tf^ ’3t^ 'srftli ^-oi^ 

ft fiWni ^fts TO, c?<ti 'SfWr?-, ^5lTO *Ri 

Tft ft 'Sftft Tft ’Wftrl, ^ 

f^i 





C^, ^-St-'^ft^TTI ( Mass ) 

^JTKT^ ^'S I 

^5tfi iflW3l "^1*1 

( Cells) xs^c^ <51^^!^ 

I 

■^TT^i w »f^»t#r® <FW^1% 

<£|^T?1 ^f^fe^iT, cfi^^ TO 

vfi^ ^ I 



0 


vflWl "-^feltfe^, C^ 

( Starch ) ‘W^ 

'Q OT I 

c^ fec^fif® ^ 1 

5i^»t c^roi ift I CTO^ '5ttc^ 

CWl^'^Ff%d '©Tf^irl ftCSRT ?f%®f-^ft<^ 

1 ^sp\ ^1 





3^ ’W ^ 

•^Tfr^ I firf^^ ^"RTf? 

*rffi^ c^tTO "I)” Ff% “O’’ 

f5fe^ I 

“A*^ “B” I 

hf^3n afen, 

I ftwf^ft (The theory of hydrostatic or radial 
])ressure ) CWt^ (Bfelfer) ‘451^ 

^%rfe^5lj (Czapek) ^21^1% 

* C^ '« (N^oll, Haberlandt) 

(Theory of Statoliths; (2f^#^ i 

^ ^'fJ ^T^l 

C'f ^o^sdc^ CTt^ C'^^t^-^'tl ( Statoliths ) 

^“ti I ’jftfi 

^l‘fT^tfPr®tc^ ^ ^H;^- 

"K "i‘/ ^ 

I c’l "^iferic^, 

ferfc?^ 'sr^s^T^lOT ^n'^K 

K' 1'” c^’?fT^ c^T^ftr55 'eMot ^ ?ff^S(2nflc<i^ 
^ I 'Q ■^tfeOT 





I if Ft»f ^Tl^1 &%- 

(WR ‘5^ ^ ^ j 

"^*1 I ^1 ^1^1 ’Tf^ f% 'e 


i'o^t ftoi 

^ ^«l fW's, %Kt^l ^«rrMct< 

^ <FrtTte^ I 

^ c^ c^ ^ 

Ht^; «fi^^ ^ c^ §%t-crTO «2inrt’f 

^ ^^Cil'-sl^ (71 (?ft fet^:inr (Gravipercep- 

tion ) ^TOTQ 'sit^ ^sit^l if %t^'^ni c?Rc^ ^ 1 
^£Wr^ (7ft tt^ wf ^1 <2W^ 

f% (TP^iTlt Tl ^1 ^ 

«W^ hfeif] ^srf^JT, c^ %lw 

nt«iii ^ I 








^ 5rt*iii cfi,^ «f?ffe 

bin ’ft’im 

^sTst’t tffell I 

TJttrt^fe ^^7, I 

c?f^^Tfw, c^T^ ^t^i ^tf 

Mti:^ 

iT^ ^1, ^'<1 ^ 

^1 1 Tf^l C^ c^ 

‘''f^’^Tl 

(?Tt^ '^m 

*ittf%c^, ’Tt^ fifc^ ttftc^ ^11 ^ 

"sric^ii I 

cif’^ri ^TK^ii ^rt««il ^'9^1 

^f%l 5j^«j ^?|1 ^tTl ^1 1 <2f^ ^«i % 

^-»rtft'® ^1^ trfeii 5rf?n tot, 

lii^ Tt^*l 'srNtOf^ ’fos I (i) 

—^ ^ 'sif^ 

8 





^^8 

^ ■^f% «^tf^, cw^^ 

w:^ (T^'Kfe '^1^ % w 

c*\i^ ^^4 ^fiiiii 

^'<i I 

NQ f*m^^ 

f^^Hi 

-^rti cw^m, 
fern 

(Tit fr:^ f^^'s 

if)^i^ «r^ I ^tti ni*5f^j nfe^^c'T^ ^1 ^miPi 

^s »il%^^ c?f^^ nt^, 

<s^ I '« ft^c® 

di^ cfi^-fel ^1^*1 

^'STii I nfe?i w^ri^trsi 

^5rf«rm 

-^5 C¥f%5tfe^l 

"sitFtti ^ 







^5rf?ni1 c?f%tfw, c^t^ 

nt^ ^ 

rjrnl 3FC5I ^1 ^^1 ^t^tir I 

c^' 

^f%^1 ‘2if%<i^ 

I ^f®l "Sira'S c^, ^ttr^ 

c^t^vs ^5rf%t^^ ^’1^1 

T|<^ 'sPTf? ?t^1 c^ 

sit'tR^ fwf% ^ ^11 nmc^ ^t'Ql 

f?^l nt^i 

^1 1 c?ti c-q f?^l 

C<iU '^H I 

i 2}^T3? ^1^1 ^ ^T^rtr *it^T^ 

M3 ^lc& lira ^f^^Tfera I t'^t^ 

C^’?n '5lc^^ ^-^-\ c^ 

trpRTi ^111, '5i':i5f^ I 

'srrsf^l ^tr^ 1%^ firr^ Itfwl 

^qn, ^i?i M3 »tt^-<2Krti c^ «qtr^, 

•ilt <2^ NS f^fe 

I ^fQNjffci ^Q -^^5^ ^tjcH 



^W*Ht>CcS^ "SfTiWT? 


^’%1 ^ ^1r^tn c^ ^'^ni %1 wtol 

C^ ^1 I '2|^y^ n#hFT?r ^ f^»py 

^ n^T^ ^tfwT^ ^1 

^ ^n*i ^ri 

^tn ’^t^i ^<2t^OT^ ifi^fei nri 

(Unilateral) C^f’^fUr^, ft^<r ^^11 ^Tf%y[1 

(M C^ll j C^ 

C^t^ 

fW ^rtj c?’^! ^111 ^w\ ?pr^ ttfwi 

I Tf^«?rT, 

,i)^ ^[^1 nf^rfe^, 

^-^K fmH C^t^'9 ^1 ^il'^f^'Q 

fefcrji f^c*f^ c*f^ I 

'Site's "^f^C^, «ftc*l^ W 'Q 

ftlR 

3F^*tS ^t^t^TTR^ I 

^1 VQ ^5T^c?^ ^Nt^- 

■^^(1% ^C5=R, v£l^ 

'OJK^ 

<2i^tf^ ^ <21^^ 

I (^^) 

(^^) ^c«a tsr^pf- 

fe?l^ C^^l ’Tf^ I 





'Sff^ ’Tf^l OT, 

C^T^ 'SJt^ ^1 ifl^ ftfe «23^tl^ ^««I1 
Jpf^ I ^feni ^511^ CT, v^ 5ffWl 

*t^ ^iT’jft^ 

I 



^8*1 fs;:^ 


5.8*1 fka^ ‘V’^lC*t^ “A” %P\^ C^'^ *!t^ 

I ^ vfl^’^f'Q 'Stc^^ ^£l^i2ft^ 5f^5Tir 

'^1wi ‘2ft^fe^ c£i^ ms 

^'tzs^ ^ 

(Galvanometer) i C^ 

C^ f?^ 'Q ^T%H 

^ ^ ^1 m I C5ft^r« 

^t‘tf^ ^1 '5}t^ig 

^fe«*T, ’TO *1^^ C^ 

’Tf^ (:»if§ 1%%1 ^5it?7[i V’ 

fkgt^^ «T”ftf^ ^ 'SIKTS ?r«, Offtc^, “G” 







^t^,~^«i, ^rtsRl '^nrrft, 
wsm I ^ . *^tfwi c^c^, 
*i^rwf5r^ fe^ 5fiir^ c?^1 i c^ 

c^t^ ^8*1 

'5f%5.-5rrn^ nf}’^ 

'Wf^t^ "^Rirfr^ i 1%R 
«215JC5I^ fBc3R[ “a” "T” %-i{^l^ 

Tl ^fetfesT^ I 

c wi 5rf?i I ^ 

c^ ■^’^*1 (ftnrr’f 

^R^rfe-^ I 'Si^ 

if)-^^ TO ^2r^H ^!ii 

nlwfr^^ I "b” fk3i^ "A” f^fes 

<2r:?it’t I c^^r 

^*1 '21^-H ^%t%f, '^l^'StTfr^ 

«ii (?rf^6^ of’«n Tr?r 5(1^ I 

c^*t "^1 

( Unilateral ) fec^W^I f^oT ^tt’^ fw fel 

5r^5i F%^ ^1 R^wt^ 

5it^i ^ cs^'t c^kti ^1, 





^ ^11 ^f? <s^ 

^‘i.’ftiR ?nr, «T”cf]? 

^ I 

^[%?-C?^^ C^^'Q ^ f% ^^1, 

^1 ^Q ^^1 

ai (71^ c?t^ ^5t W?1 ^ ?it^1 

i 'srt^l ^ c?f^Ttft, 'sriTt^ 

r?c^, •fT'^K «ffiTil ^3F|c2r<rR^ >it^tl 

I ^ xz^ ^t< 

^srr^ ^5^ »tt’«rtfe 

ttf%1 I * ^1 

( Convex ) ^5^4 ^tfel I ^C^er-*i1 ^2tr?^f’f 

fec'S^Hl^ C?fW, 

^tc^ Wtf ^f%lltfe^iT I ^^f^<2^53W- 

^mz^ c^'t ^?[1 r 

^5rf?Ri ^ft’^'m offimrf%, 

i2r^ Uz^ ‘St^rcsj Ffirgi c*i?:^ cw^^ 

'snm ^' ^t*rfw ^t\z^ 

c^T^ I *rf^^ tc^erRM^ 

^5^rc?i ^fm\ ^ t%^i ^^1 





#nri <7ii^ 

I ^ ( Conca\-e ) 

c^ I ^%i 

c^ fe'^^^^^cf%i- 

fes^, ^Tf^rR nft’^ c^»i 

^1^ I 

i2fr<iN ^1 Y!{ 

WR %fe "Stmt'S 

■^^rtc^ I ^8»[ “d” “A’^ 

C^R'S »lt^ ^!J»f I ^1 ^tR 

<2t?:Tit^ ^”^1 i 

^<R “ B ’" fb^ c?^ I ^ 

f%i "SfR'-^i c?r^iitf%, -^^mn 

I ‘iiTfc^i 

^‘A’" “li” '« "B'’’ v£i^ 

^«Bri I ntt'3»t^ nt'8^ fTOf^, - 

"TT’^tl^ ^ifwi «f^<1 

^ 'jci ^rfel I 


* -^fc^a ^rn (Fiber) c^ 5fri:<fr^ ^C^Cj^tsitlil C^l ^T€l '^l^^*! 
^fjfsi F?rfc?P5l TO, ^t&Nj 

Cf^ I C-gtf ^r^?i1 ^sf[<^ 

^ I 


“A” 

6?f nt'QTi •, *rf^ tff%5i 

I ^^«l, “A” "sPTf® 

f?^ “B” ^t%l 

c^U I ^tr^, csitcfe?! '‘B” 

"‘A” ^f% ^f?r^ ^?fi n^t^, *fT’?ftft ^tf%^ I 

c^t^ fe^ ^'^mi, 

■^t^i c'< ci]^ 

'ii^'ifl m c^ 5jciT ij-j I 

\3 c2f^T^ Ciffel 

-<^r-q^tc^si I 

nt*5tN®T ^fe^5t®l ^hm "J^Tf 

^Rlll ^|^>j I 

-11^1 NS i2fC?(t^ <j5fi2t7[tl^ 

tr^^iil nt<:^, ^t^l "p® 

‘2f^T^ c?'^t^!rfr^ I 

^ y? ?f'$ ^<?rf i{T(, Nsrfyri^.^^^ir 

(2f <Ftr^ ^tN5l %N5 <ffc^ I 

V55*f^^ §9f^ ^\Q^ ^ 

f*t^^ f% ’CTiT, c?^ 





<ii^ iSi^] c^ fwf^ 

^ I ’ 

tf^ *fT^1 ^ 

•siTF^ ^ 1 , fero^'T 

TO ^ ^l%l, ^rt^1 ^ 

c?R:^ ^it I ^<1 

( Statoliths i 15^^ 

"^ferl ^t%1 c^\%i I TO"^ ^2r^ ^Tfl 

•, "^^*1, 

Fff%^ ^ I fec^w^l ^T^1 c^ 

tffwi ^f% 

'srf^s^ f%! wtTl^ '® ^#t(:^ 

(?ife ‘2^51’^ ^tr^ 

2^Tl n%f I ^Tfe^ ^^y * 

C?R5T ^'5T^ ilJt^lW ^ 'Q fei:^ 1 

^wi TO's <[^-<£r^rm 5rr^i S%- 

c?^^ ft’ffh® OT I c^ 

feTOii:«i ^'21'^!^:^ ^^trr c^ft:^ ^t1%T%T, ^’?rtcir 

'^iTf^frl c^ feVi 

f% ? 

• 'siT^ «t5i ?|g1 ?i^- 

iRtCfiJ 5rt^< I ^ C^5! <2lf^ 

ymt I 


c^ «f^ ^!n, 

’ Geotropism. Apro-geotropism (2r^f% "1^ ^^1 

^'m^ Nst^l C^ 1,%^ ’ftft 1 fe^ 

■s<t?i NS ^1, nq »ft?rf^ f^c«t^ 5t^ I 

^MNS'k^l c^ %f% 31^3J 

^ ! ^foN 

ef® 'S *i%N^ (71^ 31^ ^1 fk^^ 3^(75^ I 





cTf’^n w^fT c^T«f ^ t5 ' 

'$ltC^t<P^I?f ^^TSPT^ vf|^1 ^|3^ C^ ^ 

OT, ^1 C?1%^ ^fl, I 

wlz^tw 

V 

fjfC^ nt^1 CWP5 

"sri^t'^ tf^^1 ^11*1 <2f?t<j f»f%, 

•c?^ I 

isir^ c?f^l 'Q 

f% ^$1^1 I 

nfwt^ I 

<£i^K ^t^rtl %?% 



¥C®T |%f^ c^ ftlT^ 
1 ^v\ii 

c^ ^ 

'«rr®t^ I 

<tT*5l'^ 

Ntrm^nTi:^ fe1%v[ ftfe 

c^j^fif^ ^5|-j ^1 

•, c*fc^ ^icsitc"^ ^T^l 

"^'t^RI 5Tt^ ^ft^rrfefR I 'Q <2W^ 

fef%? c?c^ 

^^1 t2f^H nnr, ^ 

f^fl I c?^ 

fefi? CTO ¥fc3i^^ «2r®t^ uq^ I ^ siirf*fi 

^rst^ % ^ ^1 ^It^f? ^5^1 c?l%ri:55f,~ 

t'M'Q '2flT( "51% f^*s 0^f%^ I 

vc^rj ^f)^i ^Tfwr^ nrc^i ^\t •, «£Jc^^ 

^%ffe5H I ^srwrtf^ TO 

^ C5^tC^ fW»T "^fwl *, TO<s 

^srfwl ^ c^Rc^ i 





^lfem ^Km "srfrsTf^nt^ 

(Tffe tfferl ^ ( Concave ) ^ 

C^ 1w I wi, 

(^<t<!, (71 ^^»t fe^ '({tc’^) 'Sf'^ 

^srfroTt^^t^ -^^f, til’^t^^s 

(Tff^n I <ii^ TTf'lt'^fe 

fe ( De Vries ) ^f?,Tffl^ I 

Sacas ) ‘*^r<l!n (7f1%lflC^, 

i^U5 (Tl^fr^t C^J\ ^ C^^, 

fe-«tOT ^C#f^ ^Tt^tr^^I ‘«TTf^TtC^ 

—^<i 

«?rt^ 

I 'Q fnc^< 

c^ i£i^< fet^<7i 

^srtiTTtc^^ ^1 (ii^ fif:^ 

ft^, fV ? 

I f%^ (71 f%, oq-^^ ^trsTfr^'^ 

fetwn ^fel ^^'<i (5*t6tr?F 

'srTiTit^ «ii^^ 'srr^ v£)^^ fetf^ii 

c^l^ 





^11 ceTfr^F ^f%r® 

c^h 

«( 

( Concave ) I 

vfu^gjlsf^ * ( Pulviiins ) 'S 

c^fT^I*:^, cfitrc^'Q cttfel t^'^ 

‘^z^ I ^1 "it^i 

'?^t^«l C^ i£i^, ^t^1 ^^1 "tfft I '^t^tll 

^f%1 ^z-^ ^ "^id, 

m'y.^ c*\z^ 

fjf^tf^i5l C Diiirual sleep, or Paraheliotropisiu 
ni?;^ I wt^ TO nt^l 

icm ^"f^'i nt^i c^twi 

c?"d i fefef ^ ^t^n 

^^tPi I ^irnti:^^ 

c^T^ nt'«!d ^ ^1 I 

''t^:ri CJlt Pulviaua ?iTJ[^ %»r^ «I3r Oftfl 

^ Pulvinus fvRifsf^ ^^1 j 
’lOT f^c»r^ «i5T^ **<13[^” ^tc3T ¥firc^ I 




C’tCSI, c^, ^ 

ntr^ ^1, c?1? i 

^«i ftci^ ^c^5{, c?^i I ^1%ri c?^i tatcw, 

Ti "^^1 ‘2r^f% 

^if^i:^, f?^ (?ife ^ 

«rrr^ 1 fti ^1 "^^31 "srKtr® 

Of^ '^H I ^i:^, ’t'fl ^^f! 

Pfirt^ 

^ nc® I 
^ 

c’flfen (?itpim^ c^«f -^j\ Rsf I c^\^ Rrfsfcjf^ ^0 
^ ^\Z^ IpHln 1^, ^Z^ iSlt ^ 





Thil cf^i I ii^ 

(concave) ^?ri2r^^*t^eT f 

^ i£i^ '2r?p'|D^ I Tt^«l, 

^ "51^61 ^tfTO Tf^* 

'4f5l^ Tf'9^1 

iit^ ^nr?r I 

?m '^15 I ^Tc«iir^<' 

SCW^<2rff% 'sm ^ ^ C<T«f <S!^^ 

'^Z5 ^z’^ f?r^v9 ^tvst^tfe ^ti:^ ^f^^'8 

^ftir?i^1', 

zh trfwi 

rffz^ I 

^^1 ^z^ *tt^^ 'Q 

^z^^z^ c^ 

i2r^T^ i ^ 

t(f^1 f%f^ 

^iFrtT cf’^n 

1 (fi^ i 

I ^f? c^ ^‘*t ^’"t w^‘ 





i?ife ^tfen ''9 

^?T ?rt1%^ t 

Bfsrt «fniN ^t^r, c^fe:^? c(f^l ' 

*11^1 '^fert^l ^?i:, '^t^f^l n3i^^'?;^i(PuIvi- 

nated) i 

^z^m^^^ I mcsi ^ftft^ {Erythrma 

Indicai) C^tfe CWffe 

^iz*\ ^Tf^?n 

f^^K% ^tz^ ^ •, 

^^1 nc® ^%i c^t® 

=^tf«rr^ -^z^ I c^ 

nit’ll ^l%tfe^, C5f%^ 

"Sff^ -51^ c?^1 I ^1 

(Elitoria Fernatea) Ci{^^ I 
ni:55S[^ tff%TI1 f’ffi C^tC^T, 

o\ c^i^ of%^ 

c^t ^ cw\^ c^ii ^ I ' 





V 


a^i ^!% ^1 ^fsi '5fr^<Ff^»f 
'l1^ ^Tf^ CWf^ C5^1 I -iit 

•Tt-i®i f%, (:?^1 I 31^ 

C'l ’fra, ^r^i 

c'^f'if^:^ ’ffr^ i 

%^1 3!’^C5^ ’ft'5''55T%^ 

W ^ffsjc^ -sit'll I 

^f£:^f^#JI c^ ^ ’ft'^ 

liTtfsnfl ’fc®, 'st^l ^1^, f<r#^- 

5ic^ -sirfyf^n NQ^ ’ft^l I 

’f3f^C^5 -^15 nfed k-§^^- 

c^U c^fec^' fe^ m i 

‘->ir5f^ (Oxalic), RtR^ i2t9f% ’ff^l 

'Acm TO ’fff^ %tr-i;gl 

sf *1^ ’ftRr^^ i i2itc® c<i\^5 ^|^^5rt:5 3i 

ti^®i c^f^t^ c?’?n m ^1 •, ^T^i®i, ’r3iT^^ F'tzm 

TO xst^f^ c^f^ffira ’ftr^ ^Ti I 

^IcTO’f'ff:'^^ ’f^ (?f^ RffI 

’ft^ ^tfel cwt^ tfRc^ I 

Id5l TOtfw ( Nyctitro- 
^ ^freit^nn:^ ’ft^^ TOt<2f^?r 



?5Mtc?ra ispnt? ’Tram fwt? i 

la^ jjjfsi TOT^Tt^i 'iinlJ's «T5| ftps »iKii5t 

'WJIC^P '2Rpf^?| -^fiijn 

■??'?, ^^srf^’ii 'srfsRii’t?! "siinTi:!! 

'*151 W’tt'lr® csli I 



fel 

ottl ’rm, cii’sf^ ^mi i ^'5-#, 

J(1 5(ffi|f| Ff%»t ■51^^ <f|^-.il^t^I 

f^»Bt I ^fe^-^^Pnf’i‘1 Trf»tf^(§c^ f=i5l 

(Nyctitropic movement ) i 

stfesi, 'srtif^^ ’ffers'Ti 'sitJRi 

nt'St^ CT T<F®1 ntt, isfel CT '■iI<fC!I^ ■^jTO ’'!?[ I 

'sfi^srl^ c?sil »(t5, ^srt^'Nss CT^ fif^ 

^ I f^ fefsc?'<i ftat^ nl^l? CT ^1^^, 
'«in ^ilC'Tt^^tC'Sfl fifC^? (iDirection ) Ji1 i 

'5t<t«,, TO CT ’IT'alfec^ ^i:5 ^1 ^»IC<I ^51 

<lf%ra CifRc^, ^1C5TC^ a f?^ 5^C'® ^11 C’F^, >£|f%frl^ 

'5t5K^ '5|®^<I 51'®^ I ^'(t<I‘l 

5lr® ^it»ftv,fei iri< I 

sjc'iT 'ii^ i2W^ 'ii'^ 7t^ai ^tftfi, 
>a^ ’frti i 

'5if5Itt?< ^C'f“l'^ 

’tfwsftc’Ri 5IKI351 c?’ti^irf:f5i I 



>'08 




^'*r4l-^T‘^f^ 1%1% 4T^4 c?^il^t(:^^ I 

41 nf^Tcl ^r^'4 ( Pulviuus ) ^44 'S f4f^^- 

^jlj)t4 ^i:^^41 nc^, c^45T ^ic^T4' 41 ^\n 

4^itlif4 Sr6^4l4 ^r=4nM4 cwf4 I ^t4% ^ 

^1?f4 ^r44? fn^ C^PI 04't4 ^^e^4l 

^in4 ^[^41 ncs I 

^^41 nt^t'^f^^l 4ffV4l ^.5:4 41 I 4^ 

4nnr4fec4 ^4^^^ 4f44T| 4f4l Wsl*\<{ 4t4t04t4 
4^^444 4Jf4Jt4 f?4lC^4, ^4^ -514^^4 ^r44l 41CI4 

f4iSlf4'« 4]m4 fe!^4 I 

^f44i 4f%rf^, ^rc^4 nt^r4 4®t^®i 

^4lf42iT^tC^ C4^fi^4 4f^4^ 4t'«4tC4 '^t#4^ 

4*^< "34^ 43tnt4 4frl41 % 4>f44l(:^ I ^TtM4T 4=5 ^^1 

4^< =^f44l 4fi^^[C^4, ^^4K4 4fw 

4'®j'4 f4^5l 41444461 ^^t43 ^4^, ^41 

^R^^44 <2442:114 4f44^44 44f ^1^4 4^t44 ^C4 

4^Tt4 ^^4 441^41 ^(f44t4t^ ^[441 C4RTf41^'Q%4s 
C5R44 4t4C4 4^ 4^ 4%^ C?r4^T4 I ‘2ft^r'!rf4 ^ 2 :^ 44i]1 
4l3^ 4^431 n4JC4’^«1 ^f44l ^T^T 4=5 C?!4TO4, 4^1 
C441 4t1^C^ '5114'® WC^, 4t^t'55f^ <il4| ■4f44l 4,f^4l 

^t^4 *, <54^ C*i2:4 44f3T4 444 '5t4T4l 31C44R4 41^41 

4t4 I =5'®4T^, C?41 4tXi:^2:^, ^5114® =4%! 







c7|^ ^[f^ 

«r 

^'K1 ^y 

C^ ^^1 'STTftc^- 

‘5r^^t<TO5 c^ ^=1^ 

'<K^ I c?t1 ^1 I 

^«2r^?i 

'S'^^s. c*fr^ i 

Ti^cf i2t^t'^ 

nr^i-cTfwt^ ^t^«i ^1%1 ^ ^11 ^tFttr 

li]^ t2r?FTl5 ’f:? 


y? ^1” fJLutoDomoas 

Movements and Multiple Kesponse) TTf^ItT^ ^- 

(Desmodium'^Gyran) 
iSlCWtZ^ ^W\ 

i£\'^K ^ nt^t^ ^1 c?'^c^i 







fwc^ I ^srtFrtT ft^i ^ ^ *^i- 

C^, ^ T*T ^l-'srM 

TO, nt^^Pr <?\ '2r?FR ^1 

^ferrf ^rf%i 'Q ^«j I ^tfro^ 

^1^1 I^Ttft ^^^• 

^<F 1%^ ^ p5ii^1?:^<i cTO^ 

^^11 '^% t2f^|% ijt^ji 

nt'^l TO 

'e cwt^ ^tP^ 1 i 

Sf%c?<r p;gi to 

5ffc^ ^1, nt^t^Pi 

« 

<21^15 ^'^\'<\ ^t:^, ^umi\\ 

f^ w.' 

^t^1 ^[^1 I "^1 ^={^51 ^^fi 

fni ^^'\^'^ c<W ^^Tfpc^ 

^(1^5 I 

?ic^T ^1 ^ c^TW=^f^ 

^Tc^rf^ I ^ "^^T, ^rtrsTtc?- 

^^Ff^t?[ W51 1 ^rfel 





^5^ fwi I 

fr 

I ^ ^1%s 

^z^, ^T^1 ^1 m I 

^IcF^ f^ci^ 51(311^3 

^(:5^, c^ f% ^1 

^1*1 I ^^Ws 

a^i m3(, c^^i ^r<\^ -^1% 

^^nreii<i ^^1 ■^Tt^'^fet'Q <lp ^3d ^ttr^ I c^ 

^^3^ ’ft^i ^rwTd ^P[, ^ 

W\^ I i£l^5> ^3[^?TO 

'^hus ^tc^ ^1 *, 

^tcsTlc^^ flc^ ^z^ i2l^tft^ 

pfct c^W^, ^CR Sdy&r«rv© 





m'm'i I ^ I *f^- 

^tri ^tf^Tl i(Ttal I 

ni^t^ 

ntTl I ^t5t^I ■^<I«1 ftr^«| 

w\i^% nf^'Tf^iK^' ^irn^n ^-rtT cTfti ^11 

5i^ nfiTift'® 

^ ^W\T^ ^tlT t£{^H nn f 

^tr^ ^z^ ^^^ I 

^?i1 c^ ^c^'i 

c?f^, ^T<i f% ? 

c^*t^l wt?i 

^^^\ I fin?T^ 

^BJtr^Tc^ ( Palvinus ) fti ^%Z^ -^Z5-<( 

fn^ ^t%i ^r!^l 

5rtr^ ^1 I ^1%^ 

(2rff%^ c^*i ^ I 

^fe^l ^11^ ^’al (TtNI’’ 

^*1^1 'Sfnt’f ^ I u<i^ ?t1^^ 

^^®i 'srrfinii ot i 







^:=Tr^^ "Tf^t 

^i^U?<i ^fiwl a\ I 

^i-.'^C'?! ’ffCW^ -^%Z^ ctf^1 

^,<1,'sjtnN ^tfe»ir< ^1 ^2|«tc^^Q c?'?ri’ 

I fn^tcw, "^Ttfn^i 

(s^ ^^cifC5‘ ^'4'^ 

^^ I ^^t<I 4^4 ^“n*! ®i%'^- 

'?c? 4f4^ ^’^^1 ««ltC4, Ifl^^ C*!^^ NS ^t^l- 

^/ciC4 4f<ITl1 4^rt^r'^l I 

4tfe'^^ ^rc^(:4^ fe(:^^?iK4 4f^4f^ 

’‘1% c^-^4^ ^rcw^ ^t^r-cit^ c^ c^t 4f4^ *ife^ 

'ii5[nT ni^i<ismc4 C4(^1 4fei 

^l?r| ^tf^ I ^tfe 44^ 4l4^f^ ’^=I'=$1' 

^4^ 45rf=? •, 41^W|, 4t5^'« 44''^^ ’tK^ 

^',-114 CW^1 ^n 41 I C4 ^r*(4 *ff^ 44^ 4fel 

'■if^i:^ 4t%4, '5jfC^tC4<l k^^4K4 C4 n^t^4 

4’^r'55f^ 4ftc^ 4ti4 

n,H|C44, 4f^t4 ^^1-4f4l, 44&T^t^ 

^iiC^<l4T^T4 ^^T, fel 0^f^^4 C4 cii4^ 4TT4t4 

% 4ft4fC?4, 4’=^< 4^7 1 57^K4 

^■4»f 4f44l 4T^5 ^1^4 C444 

T'^711 474, <^'^K *1741 474^7^41 C4«9f^ C45R 





^8o 

5rr?ri 
^T| I 

c^i, ^i-^T5fl 

m C»(^ 1%^ ^Ttnf^ ^^Ci 

^f%»f ^%1 TO I 

cn*fTO ^Ti:w<r ^1^1 ^^]t<T ^'t'ji 

nc^ I ^l^rttT 1% <ii^i»i 

I ^?i 

^t%l I ^1 '^t^^t, ^"< 

'^1 I ^«jti:^f< 

TO ^T'Sl ^^\\^'\ nfe^%l ‘iin's 

T<i ?[5fpfsjr^ ^t^l I 

^ p^tc^ «ff^?ii 

^t?:5j N8 ?fwi c^m] 

I •ii^^ ^m‘4 

I 4^r^«l, ^’fSf ^tC4^ ^t^s <i] <2l?Ft‘'! 

CSJtR® ^]V3 ^1 •, 4Jt(:^|, ^ ^t?t-Ff^1 

r^^p\ I c^*\ 

^ of'Q^i ^ ^SttI ^5T^:4 





■«i :^ Tff^G«l < 

''-’f^ ^f?l1l1 f^^?“*t 

V-i:^^ ’ttG^ •, 

?rni '^^1 Il'G'^ I 

:sa1 's ^1’t?i«l Of’*11 ms, '55=^1^ ’f^ 

T.ii5rti ’I’S ^sWii ’tiW fwtrf^i I 

nt^lof^ '2fra ^1-^W ’511'aft^ 

i;^iB?a ffc^ ^’(^.’silcntr^ ^05^=fl oiicfe^ 

.’lic^ ^1, ^'*(^'9 ’5i®TPi^«t'5t ^fwlft^ 

\Hm 1 



"31^ il1t, Ift^«t1 ifl’tJt 3(t^ ^ 5C?i HI I 

5fc?<l '5tl%^1 ^fe®! 't’fl^-*, '8 

’fl'8'31 ’Its I ^Tt, ^»t?Jli:^?l 3 ^«ltt ^t? I 

??c^, ^r<tr^ ^tf^<p naitfe^ <fft3l, ’fa, 
^3Itf? ^ttSf CT 5f^’9I fit, ^IfTi! 'gfRH 

'9 3l5t I 

-<1^5(1 ^tit i2Wft3 fen3It=^ '« ^31 ittfe^r'l 
fif% Sse^ii '5i1^?i ’ffiiidc^ I C5t cw c<i- 

C<fl5t 3tTti 05Ftft's ftsi?^ airiii ■^fii3 I 

^fe3R I ’tlffran fwfe CT 

'^- ® fit® <5 ^'>1 ^ftl ^it iti I ’isi'St ■^t"frl ■S'? 

•k 

ftsi 3lfT ffftH ’ft'4(5l1 

^ 5i11 cfTtr^ I ft»frir<f, 

caic3 fwt^i ^■•si^ ^tf^iti 

f^itin^t, (?i^ cgtc®’! c«iK^t 'stfT'ti ^cfi SnfT® I 

TO, flit, 3tilf3?'8 flit, CT ff'Siil 

0 !r»lil f%?%1 (?lt^ n'il Ctfill^itlCI, 3lf1 fttsi'R?'! 

CifC^ flT^ I ^feft ftlfttcifil fitf^T ft^tlft f^it1 “irift® 
ft1, W iS}¥t*t ’tf®® I hsrffvf^ 

a'C^ CfI«tC^ Cfl\lfPF3l fB^1%t3t? CiFtfl^ »ff^5i| 'Tf'eiil 



^80 


^TC^, 5fc*^i^ lijtt, 

.^1^1 ^cn^i ^cii^ ^r«(^ I (7f 'sr^ c^t^T 

‘2f^tr»f^ ( ^^?r5^ ^[(:i{ 

C?C*f>8 

^11 mf^^]'\^ fet^TT^rtT €?^fl»i- 

C^ £J'^'<5sf^ >2^1^ 

'SiHT^ I ^^af% 

ftw I cq^’^rtft^ 

c^t^ ^TfiC'^ft "^[11 ‘is't 

(Compa-rative Eiecfcro-Pliysiology I 

<2f^r< "siTFttj nik^^ 

ft^fe ^'^1 ft’5tat®5^ I W*t ^ ftCfCt^Q 

Sfft (Response-of the Living and the Non-liviu ) 

"^t^l cifCM^ b^tft^'^ti^ 

c^ ‘S^^iK %T, 

(.'^^ ft^t^ 

'^K^t ftftl^ I ^T^ttl 





^88 

^rt^i c^Tf^^\^ wrtw '« 

^tf^«rf[^ %f%?i I ‘sn^^ sTfn ^2f^f% 

'sr^Tf^l ^1^^ •, ^'5<jTv N8 ftTff? (^fc^rtn. 

N3 (2f%t«it nfsiiT^rt 

I ^t5l^J 

^£1^^ ^1 'Q 3It^t^ Ifl^1 

<r^l I 

^1 ‘2t^t*t TO I t2|^SJ,—TO1, 

frc^, 

C^ f^^T‘^-'2{TO ^t^n C?f^?l1 

nil’ll 1 1W)¥,—«f^]^-^t^i, cTfC^^ 

«f^T^ 'e <2f^^‘rtf^ jHi I 

^TOttJ ^ TO1 ^f^¥l 'S 

^?i ^rfTO5-^?^fe^ ^"^1 ^sitf^TO I 

to€c^ ^ <2rt%— 

v£i^ «f«rt^-©tc-n ^I%1 I ^f%^-wrf% «ft%^ 

TO ^f%^l ^ fir^ TOc<^ TO 

^cb’^^'s ^ I c^*T 's 

"srfc^ I C^^^?(*3f (71^ %1 

^fertci I 's ^"^^1 c?ftil 's^ti^^T 

^ ^fe[ ^1 nfl^i I 'srTO'e^'T 

^ TO^I fW%T I TO1, TOl, TOtfe^ 

ors^H "^tTOii «2tT%'^t 51^ ff!rf%[ I «r^f^ 



^Tfe?I'< ^It^l OTI ^W5 %1 ^T^rtJ 

'sfi^siTM^ ^1 aff%!iTfe:^^ I 

-2fciTu9f 0]^^ cn (fRFtc^ ni%rl^ 

:?50 ^ -<m^ (TfHftfe^ 

nTt< ^ 

^^(1 '4'^«f I ^'«t? 

%C^ I ^I'Sifm ’^W^^^CSir I. B. Saiidej.-oii' 

-it^t c^ml 

r.if^l "siTci ■•^’SFtfif^ 

'.>f'«^1 ~5[m^ I '4-1 *1^ fefet- 

ni*&f^T Y:'< ^ C41^ 

^ik I 

^ 'Srfe^ 

c^ ^'^IW Jft^1 Cif!l, ^ICW 

cf^4t^ ^ ’fr«T^*n I 

I ^f%ff^f(:3it c^ ^Bf 3Jt!j ^rf^i 

..^r^, ^ ti{c^ *1^ *1^ «^t«l I 


1 



'2fT‘t t'tn^ 

HI I f^- ^ ■-s|3Tr*tt^‘t 

«'?% csjtfel CSftfel ^Tfnfc^<r 

*(<i*rra c^ 

"^'^l I ^rv5 

nf^Tirc^ i 

^tn, -2f#s ^c-^^Ri ^fsc?<i «f*^'(- 

-^1 *fT<j‘n '-^i ntr^ c^T^. 

^1 1 ^n 

cf)^? ^'^1 ^^1^1 ^If 

C^^?3FCSI ^55^ ^li:*) 1 C^rt^l-i 

Mfe^, 4I^C^?, Q Tfw a^|*i 

MC*r ^4t*f 4r?I, ^tfeT-r, 

« 

64 (?fl '^^ 4 "^:^ ^f%c?^^ 

OftH ' "4%^ f^®t^l 

4fe5^, c?^ I wrti 

W(^pr4 C’tt^ 4tf%C^<! 

4f%^l 4%p:wii 1 

4=^<I “^Or?[ ^^ 1 ” 4t5I4 ^Tt ^4 

tf^ I 

( o'M piirative Electro-Physiology C4 
“SfeiH 45n n\z:^ I 

>2^53^ ^TTSI ( Mechanical Response ) 4f?|^ <Sj^4t< 

^* 37 ^ ^f%iriR (?i ^ 4 ^ ^5rf^t4 4fwffe^5i, 





cwtfe 

vs^ ^zw- t w\^\ ^srfTt^- 
C^^S^I ■^Jt^Nfel 35 ^ 

4%i <4t^i:^ '^f^'tf% #5iTtc^, 

^ I 

.71 vfi^i^t:^ 4t^«l 1 , '^It^r®- 

■4ir[< I *fT^1^^s '-j^-fn's ^cn^i 

j>i'R^i c?f’*>( I '51'PTi^ 

*if^'i^^« ', ‘iit ^^11 ^rf^ fr^t^ 

^ff^“ ^ficifit rsjitfci I 

■5lt^^1 '9 1%^^ 

4f<lC^©f^ I 

Xi 

SfflR^ f^TH <71, tWi 

"if^ •}■) I ^f%'i^ 9 '2{T%^ '4K^3^ ^^'<3 

^Tmi ^ ^^^1 ^Iwf-f^’i®! ^^itrs ^?rfw ^f^- 

C^t 

I f^, ^%if^ ^X^- 

^c«0 c^t^ ^1 ‘'tl^l, 
f%*f^ n’i ^finrf t*^ ^rtfii^ii ^fiic^fe^^.i ^ 



'iSrr 




3rti5, c^t^ ^’3?^ <2j^<^ ) 

^srfFtlT 

ij^i} I '^^1 '2il%' '« ^%cif<i, 

ftf&j) nf^c^i::^ i 

I 'srr^lT 

^ ‘2rff«i- 

cn^ ( Mdscie^ ) ^.fT^ ^1 ^5^^*fT#l 

(SriVO) >frn^ mf'^^1 ^f%^- 

I 'SI’IK !^f^(>ffe‘1 ij'H^’sft ( Mi.bsle 1 '£.^^ 

>,«sjc^ ^^«rS] ( \r.'i-^'-'*')iie I 

c?'<i tfTTfcf f 

*rr^ «rff«infi:^^t i 

c^ «ft%^ ?r®t ^T?wfc^ I 

Wsj mi 

(.w^ t'siTf? c^ 'Q iS^ m% 

•sf^^ ^!r, ^T^f's c?'<rtt5ficii^ i 

^fet ^S ^it *^^1 







Af'l-I^.s-Tff^ -5||% ^9^^ I 

<^t^«^T, 

^t^T’^5TC5> I ^^'4" f'^\m<^, t^i 

^ I 

^C^tf^SiT^'C^- sr^plss'R 

Wi ^tCW, ®t^l '^Z^ ^C-1 11^'^ I ^T^1 

■•^c^r c^t ^^‘^n\z^ I 

^t^1 ^^1^3 '-^-i '« ^^-4f^5r\*i c^% 

^9^-^Z:^o1<Ft^^ ^^''S ^Z^Z^\'^'<i ■5lTf*]'^tf ^*T3F5] 

■^'f-sl^lTC^^ I ^S^, C5J^1, ^7T^ 

t 

^^3 ^q 1^ <2lirR 

!'-<fuiJi ^rtJ c^ 

'^^-n I c^ 

^n>! c?^ brf53i 

<'<i c;;^{f !?r^ ''sr^tif^ I 









5^ r.^ 'ilif&i 

■sf^^r^ 5i^r^ c5T*fr^i:ffr-^ c^ 

^f^r;-^??, ^T^T? i 

CST^Tl^tf^':^^^, ^iK-^f^t- CW'S^I 

^U ^f^l OT, 

(,7\t v^^ f?!^l *^TC^ I ^ 

:^' ^^1, 'S ^^mwTfsr^ -SI^T*! ^T?[1 

f| I f^®\^ ^JT^r^n'Q 0W^ 

ilt? i C^fC?^ C^ ^f< 

^ C^ ^C5, ^5'T'6 ^T^1 ^Tl’ j 

c^f^n (M, ^^rn 

fb^fS ^tS"! st^) C'^Tb^ ?1 

bT^ C«f<9?l1 ^t?. W.^ b6^t5 ^f®I?1 

^ci I 5f^ *2RFfe^ p I ftw 





^ti 

m \ ^r*f 151-^ 

<^TC^9 ‘ ?f*f, 

bt’t ^^ ^^us' ^n^f c*fE^ ii^fS 

■sfrc^r, w ^n5=i?:n% ^ff5^ 

^ni I 

^T'91 ^T**!E*t^ 'STT'^i I ^r?!, 

'^im^ ^:Wfj >1T^1 ^1 

I ^t3iT? ^^Tc’f 3ir^i n^R'n'spi 

■-^tf^^l I ’ITiil T%a nC’Sf I 

I3^)'©r.«l ?iTn ^.t.^ I ^WTC'*r ^T^l 

pj-^^’TT. ^js5f ^£,| >tT^I-*rf^ flC^^TCil ^r<J?l '.W.^ I 

'.W^n I’t^lTCW, r.^r^J ^T(5T%*fC^ ^1 

•aj^JiTVt 5?i:5 I 

', ^c-! Tt^R^'S ^C^I ^C?l 'S r.lT’n m ; 

>TmT?i isf^T*r sr^n i 

^1 ■5r’'*r jtc3 ^9-sr^^r 

I ^T^fs, ^irurf^r^pr ^1 

'5j?i>Trv(^ a fei « fesrr*rr^ ^®- 

fT?i1 ^T?t9 c^^rttbis 91 <3^1 ^|^rr.>> I fscas?! 

jftfar Of*/! I f%f%«f f53i 





t 

7!«vir^ I SIC«0 ^ 

I 

«i)^5^ -ssf^ ^?I1 ?t^3J5 1 'SfT'^Nl 

'il^pfS TT^?=^ 'SftC^ Csrt5'5 ^1 ^| CW'€i?[l 
C^t 5tc^ -^Jf^ ^\t]^ 

r<5]'5.^2r?rT5 p I gr?i 

^ I T^im ^f^?|1 'aqt^T^r 

ciT'-fr^^tc^^, ■5i'N'r®«ff^^ Tir^ 

>1T^ ^tc^” I 

H'f^^'trT':*«f r.f] ^W5pc^-?rl 

■3T?I '?T^^I '5ir?:^l 

^^^1 '51‘<^^l -^fW ^T.^ I “SlTlil 

''ft^'^«ftl< 'sjTvfeg^l £i'r> ■^‘^'1 ^T^tS 3iT^Hfe 

^^TC^'Sfl fg^t*! I Um ^ ^fkiX^ 

^"6^T -^tf^l 

C^'R c^R igc^f 

I c^t^ ^^R f^?:*f^ 

^tUt^ I (-ff^'y 

■1?^^ 5|R! c^ fip^i 

■* fj^R ftvJSC^- 

«vr^ ^i%c^ ^1 I 

< «- 

■ii^ C’t®? I ^T^1-^^C^'€ 

^hlt) ^it«^*f5S nRUfC^^ I 





■^TC^l ^lT?fC^ «fr%^ S'f (.:5I5I^ 


,-ir 

»iT^i •'i\r,^ ; 





•:! il^l ^ia 

c^'i, ^r^i ^5C9r c^ 

^1 '?fr^'^<i.3!W c^ »i^ CJf '<sN^ 

m^^ '^U'l ^Wl.l'^ I 'Am r<1 5lT^^, 

M fV •sim^ 

^I'gn^. i ’It^' ^fii 


i?; 



^'|o 

^?1 

• I 

• ’’ 

J I/' (y 

^?It 

M 

v: 1'^ 

ei 

1 


-^ 

(ti 

n 

» 




n 

»N 

*if 

»» 

■» 

«N 

irt 

»» 

)) 

Bn' 


i^i c*fW^^WTi»f6 '^n feeiTc;^? ^tc?i^?, 

^»ri^ ^tPi^] -si^rNS 

^r^?l C3’fi ^Tt5<«1 ‘'life 1?C*^^ ?T^T5-5f? 

I C^'^iTtfT^ <2lf^ 'il^^T?! ?i^1 



^(tbr 




"^^r 9^ ntcg r.^^, it»\rfw' 
C^’sfsT 'Sim I VTSmu,^ C^-r 



:i^*r f5;5 


?|” ’ttOT Sw? I fscn^ «, 5', 5- 

t^TTftf «ff^ ^f?f^T? nti^C?F ^5{C?T*3 

I ^ jrfi '®?tc^t '«JT^t^ 

SWII ^r,»[ ^tC5 ^^ilT-s 'STTil psg I%r'<f5l f5^ 

^tC“f “^” ^rcii 

^tin ^Tnic^ 5rc5T^ ^»* ff^i, ^1 

=^i I « =^^1 ^rc^ 

vm« ntc“[ ^rc? ' V’ cwfiri^f^ mi 

W'<J oV|* I si^l 55C^ bf 
C^ W9 ^tc^, 15, '3>. <iti « 





VQ 

I rbn^ jr^ ^5ff^C5T$ 

ntc^, f«tc^ vt5 ^15 I 


s 





^'b'i 1^31 

^C5^ ^^1 br.:«^^ ^rnr.^ 

I “ttf^^ c^^T^r “^” 

'-"m ^^]f5(r.^«l^ ?QT-?I^JTi^ \ 

4'n:wt 5Tc^?r « 

f^’«^ I 

^*T feu^ vg. 5 ^^jTfff r.^qr^f ^fil9l 

cw>8?(i m, ^ ^ f^j^-s c^i ^r^i 

c=?i^i »rT-«^i m I tt^i *T??:ir 

^t?l1 C3^ I CH^i^ c^ff^STt 

^1-:rr^l1 I 5TC9!g ^ C^ 



CW? ^C^T65 “‘ip’ 

C9^1 ^T^l 5ST^5^ ^^TCi?1^ 
^^1 i C^ ^t«1 ^m§). ^T^'TCW^ 

^ «f^T^ (.^^1 ^r^1 €f^T*f 

m I 

«f^TiI ^'^-r (=^) fbZ^ CW5C5J ^t5^! 



^*l“t w 

^f^iiTcw I cm w?i5[i5r6^ fefttfir 

“frf^^ (.m 

I cw^i t.^ ;^ci? ) 

fbcai? *itnR, 



5t^ <t » . ^n% 

t f ^ 

v|t^?p > ‘^^1, Ir^l 'S 

^tt I 'it ’q‘e‘1 <t^ 

1 TO c'g’rt^l ^6iil ‘"ip” ^tC5^ 

*SrT^Tt^, a. C^^1 

c^’nPif^^ ^**(1 3^1®! I 

tSV^ c^h 

W'® ^TC^, 

'tt^ ^ I ^tus 

5?^^1 TO ^"^1 I 

*ltf?l^ C?^f1 ^f'Qt^- 

^-^(1 ^t^1. C^\^WC^Q^ 'i^fel Cil^^tf^f^ 

ri5^ •, ’^T?l ^1 » 

3^^c5T 

’isiwg ^ I “TTfir® ffvsr^^iT^ 

mm TOlCPW TOT<£f^t*I^ «fTft- 

ca^f^ <si^m ^rtt 

«2f^t*f ^1 ^ I 
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fs^ ^r?i5it«i ^r^i ;t‘^*r (^) fsi^ wtc^i 

«ff^ <2fTfe^ 

31C^tC5^ ^T3i1 TO 



9 

"STT^t^j «f5tfl*f5s c^, 

^?i, ^r^lvtTc<'Q <21 ^T5 ef^H TO. 

«t^T^ I niitl^t «ft%?l C^f^ 

^ Kt^ Cif^ ^Tf^^lTO, 

^C?l '®T^T?I1 tp:efT^ ^ I 



;ib“f ft?:3i^ {^) 'Q (^) ^'1^1 ^v-f 'Q 


( '-t- ) ‘^!) 



^b‘l ( fb4 ) 

0jn (^) 

Uusi^ ^T^i (sr^H 

^C^, ^T^l (^) f5C3i 



^^*r f&4 


ftf^ I CVf'S^fC^ e >i#}?f 

ft !2f^r? <1tft ^T?1 I 

^a«r ft) v£i^*> ft) «ft^ftc^?l m^Tftft I 

ftc^ ^t^l sFc^t ^7^1^ 





I t^i c^*t c?i?, 'siM^ 

C^% 3 ={t^t^ I 

I * 1 ^IC^^ C^t^ ^T^- 

tb^^fS ^Tfbc^ c*izn c^ 

^T5, '^•4^1 n5)^-1 ^f?I^1 I ^T^l 

t&C3i?T {^) ^‘C-r^ (21 r^ C^%I 

C^'^r ^t^Tvf 



(^) 



\Do^f f^3J 


c-fc^ c^f 5 3 pc^ I (^) 

>lt^tf^f*11 tpstp: lS^ 

«f^tc^ Clf’ll I 

^n^, '2f’?t?r ’tT^1 c^ 



T5ft5t^ 

^t^’® ^1 ^^^1 ^ ^11 


1 '®?p ftc^i c^rfs 

>ft^l C«f^, 

^t^RC'Q'Q C'fRc^ I '5 o“T fbzm (^) "51^*1 

^ b 



oi»t fsn 


^t^tr^f’i (^) ^'"t ^TOia I v^sip 

^Ntc^ c^% «i ca^l 





^111 I f^3!ftTO ^ 

V5i*t ftlff^ 'Q ^ft^?[ 

■^f^C^C5 I a, b cJi^» a', b" *ft^ '^t^tf^f^ I 

mr.^ i^iri ^t^i fwc^ft.^, 

^ I ftcsi^r c?^l 

m) ^t^rlc^cs^ I 

'®j^ ^^tcn I c^u ^im c??f^ti 

c^^^n %% I r^i 

^T^*i I 



A 


^T^l OT, I ^ 



fjfc^c^. fstn^ (2ff^ 

I sT?l ^o f^fii »!T^> 

'Spt'f ^tp!C^C^ I (’T) ^•^c*f 



'3'0»t fe 

‘‘^tf^c*r^ c^ ^C5, '^T^1 ^f^^l c^f'e^ii ^^^f1 i 

^^Pf'S'Q C^ ^l^t?l ^?P 

^i"^, 'srtst^ "sitf^^T?! ^^rl cn^ I 













'5I?[^t3lN ^fk V 

«rt% I (M ^tiiitt ^ ’iTlc^i 

CFfC^ ^^JltCif^ 5f>s|;c} (^ff^'i vfi^l C5C^ I 

<ft^:?c^J'8 «ft%^ 

V30»f iSiV^ V58*t fb'3i^ I 

«ft^ ^1^1 OT, f5?:3r^ ^t^i 



\i8*t f^t5 


^ ^tiiT?( isfc^N r^ ‘2j’^f?i 3Tc^tc^ ’it^i 

'^t^l if I 

v3B-t f555fs^ 

’ff^w-l <2lcgN^?rt^ 






W5 

^f\V5 j CWtW I 

f<^ ^tC5, C^-sfy ^tC5 I C^T^l f^t^ 

iSft^ ^ 

^^^1 ^c^, c^ I 

^r5t% CJff-?fC^ ’ftl^ltC^R I (2ft^ VQ 

*ft^^?T v^c^j?r «nsrf*i c^t^ i 

c^c^tc^T^^I, C^ cwc^ 

^TSr '^T^l Cff'9?(1 

f ^tsTtl ^fC^T’f ^f^at 

CVtf^C^ I ^C^, 

«ft%C55r HtUT? ^T'9?||^i:^ C^ C^'^^ ^ 

« 

^ci5, ^^2fC’5irC’t ^r^C^'Q cM 

^9,—'®[fir^ ^’3 «2fc9tc^f «f?ft?r 

CJf^1 I 

l^T v£i^^1 ^t^i ^t5tlJ 

\ TO ft9C9 C^ ^'^1 '®t^'R ^im 

C’fC^ m I 

Response on Livin i and Non¬ 
living’* mi ^fiic^ I 

^t’ttcm^i ^ €|^c5i?r I 





5t?p§f ^51 '«ltc^t^’ft'« 

-f}^t*l ^f^c?, ^T^1 ^1 \ «ft^5 5Jt^ 

C^ <ltf?OT >it^1 (TW, 

1 ^C^tJ nT#J 

c^Nt^, fmu c«T^r^c^ ^T? I 

^JT^ftC^ TO c^^®l 

T^m f^0 C^T^ 7[^ 

€f^j«sf I 



^ht I 'mm^ 

fi^c^ c*tHc^, c^T^ 

]\-n ^T^i?il "itH I 

'<7,|f^^^ef{:?j> <F’|1 f«®T^1 I 

SffSl 

:m, '2t^F« m i 

Jlt Tll«l «fTWCi!/.^^ 

sjiC? ‘^f^5l, ^‘Tc^ ^1 I 

I ’tTt^ 

IMC^’ITC^. 8«* ’ttf^ ^tFlc^ fvii:?I 5T^i 

'% 

55{C5( ?ITC^,i»^C^t^ feT^ 

^?|«[ *, ^tC^? ^TC®T5 ft^'sl 

^t|?1 *^tc^ I 

■5ifi(?p ^^^1 «2ft% ^til 21^ ^r?l^ ^TC^ ^1 I 





WC<^ ( Fatigue Subs, auoe 

c*frf^^<2f^t^ ^W c?^ f^^r»f^ ^1 ^ti 

; ^C5i C3TB^1 «ftf^*tftc^ f^^^<!, I *fT^ i^ 

X^ ^ ^ffTflf ^t25r?i ^sr3^«l 

I l^tOT ^ 

^TC^tRl <irk 

'^^^NRTC-t^ Ul^*\ 5|sf?I^tC^^( I »(^1a‘ 

TT^nc-f nsrt<«f 

■■^^t 7\z^ >TC9f ^^Pfr<(Fatigue Substance) 

^t5T^i ^?t^i ^r?rai 

‘Stt^ ^T^l 

^?T^ifRt*t i2f^T^ I 





.r-li ^T^, ^5, ^LA 

^1 ]^ «2fW^ ^T^'l ^A\ An ‘f 

W.b^A, ntfT<W3lf ^AA\A- 

^;^‘i cw A]^^ I nr^^ ’it6^t’1‘i c^t^ ^a 

r*\*\n ^A‘\b I C^T^4 ^fc^ 

i4 ^1 Ctff’RT^ ^mA\ >i^fC5t 

1<;>?1 ^^A^ I ^’S^‘1 <2(41*1 ^1 'tT^C^, 

C^t^lf Al^Ai \A I <2f5f^'^ 4^5? 

4C^, |i^tC4 C4T^ '^•^1 ^1,— C4'^c1 

f^^iJ 4T^t^ ^'lf4'^C4 441 C4T^1 

^A I 4t^1 ^^4, ^lt'‘'('T4 "5[C^^T^) 

^4^1 '®(TC^ I <2fTf<1*f?tC44 C4t^"S 41 ^14^4 

^n^'.'H ^T4 4"^^ 4Tf44l 44 I C‘4^ ^ 4^1*^ 

’irf^C^ <2ff^ ^T^t4 ^4^jr^4 <2(414 

^-t?!! C4^ ^Ti:44 441 i44l CVff4r.4 '^A* 4f4 C4^ ’^14®? 

’IIC4T (Galvanometer) A^ 4*4^ 4tC4, '^C4 f4 ^f44t«l 

^t4tC® f4 “41441*1 f4^1^2(414 ^*^44 4^C^C^, ^T4l 41154 

-I^l4t4 f4b^4 4T41 C44 4.^1 4t^C4 I C4 <2ft% A^ 44^ 'Q 





*r^tc^ 

CVfPfC^ I *1^ Wt'e, 

nrW’frS^t’fl 

^1 ■^rc^rc^f'Ssnr^T^ mK'^^ ^f^fm •■^i 

^ %\i\ I «f^r^ ^t^i7- 

ertHcffc^ ^^^41 c^ift 

C?f?[r^f5 '51N5[1 3FC^^ m '2{tQ 

m I 



^ ^ e 

0(i»f fbH 

§«»(t 

I v3j»r fbuffi c>i^ 0nH 

ef^f^ ^ 





^c<r «?ltf^c^, ef^T^ 

^1 m ^Ttc^ ^T^t'Q 

l^] ^n I ^5^ ^“’1, 

\'^i'^ c^Ri’511 

IR^’tT^t ^’t'« ^'S C<’ft^ nft^1 

^F3c^ ^^1 m I Rt^ 

c^ ^F^<5,<2f^tc?^ ^%‘^h 3^, ^T?1 

^5^1 I f^m. V£)^ 

^t5t^j ^Ts^cn^ic^ spsiN^ 

<2fcifTn 

^t^1 f^r^K c»if5 ^1^1 ^r.\5 c^, 

cef^si ’#['1 ^T^l Rs|^ 

cm] ^] I # cn^lfSc^ f%R»^ 

cw'Qul ^ 

>Tt'5l Rc^ ’itc^ I 


* *iT5NJ ^i^'Qfii fsaj 

'’lf^?ltCl'Hj ^.I'Ct; ®]t%4i I ( Galvanometer ) 

*I«Tf?*t5 C^ ^’I'l fb3}-«i^rsi^ 

-^51 I *fcit^^ c>i^ '^itCcTf^ 

^|!ii c^prci?t5itc^fw ''(f®c^, ^trrc^ c^i c^^tsin 

'IC^, wt Jit^tRr^ I 




oM ftaife i fift% «ff^ 

5ft^l cm, ^T^i lK3f?r 
'5<i5r-a^t'<9f^ c^fRc^^ I 



o^»f fsUf 

^r?n «ft%c^ tsiwt^ f?^Tc5, 

^fbim w^ '®T*sc*f ^t^T?r cwf^c^ 



V 

■fell ’«rt^t^ <2fff1^ I f^Tf^- 



'sb-^ ftar 

efsi «rr% f% «t^tnj ’jjjgg wtv af^st JiT?i f^^tfesr, J.fttaRi fffti«(- 

«ft^ fl«f«?I ^?HP CW-Qfil ^51 »tti^ ^1^ »tTfiii5R I 





fjf^i '®T5^^vf -jjis^ l» '0‘l*t ^9 vsb-H 

[m^ ^ I 

c^'^f^<\ 0f^ nr^ i 

c^ 

^--r cvft-^c^t ^T^i \ 

^«i >iT^i fic^ 

•'^ITC^, ftC3i?f >ir^Tr^fn C^^kz^^ l 

^fet. ^fT«, gt?i 

I f^3l’5C^iI C^fF^C^ 

■^T^i c^n I c^K ^ 

I 

F^ tSf^Til tn:^t^ ^JT’Itil ^tc^ ^T^t 

’IHl'f ( Fatigue Substance ) ^^JTfWiJ 
'41^1 ^FiJUtf^C^^, I 

C^^l t(T^ I 7 \-^^ fsfC^ C^ ftSJ'!. 0m3F^ 

^<?.nf% c^i '^rnf^^ 

-1= c^?ci ■^9,—?(1 

'*1^^? iT^jg?^ ^:^§;it%^ ^'^'1 'Q *(t’^i:^ '®it‘5t^ ^ 

'‘^{^■^51 vfi^ cr5f®i 'siTf^^-N I ^'t‘W'5, ^’51 ^1 "fTc^" 

'^ffFfcvfi^ JitvSl c??r| 'Q ‘tt^ c^ (?i^ 'sr^ ^1 

^ 'st^l ^fs I 
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I ^T^t^tfFf ^r?i c^r^ 

ft^T’T 

Tfcsl I ^ri>l<( 'Q 

C’l^ ^1^*1 I 

-ff'^ I CB^^1 ^1 

'5[5?>ft7:^!^ ^T'G^I ^T<I 

^^i'i c^i-^ 

I 

'i)t I 

'« siz^i 

^cm «ff^| I * 

r^fel C^ f^, 

^iRtt^fel c^*f I 

c’tT^^ ^j€t^ 5^?l I C’lTsic^ 

^r?1 C^ 'Sf^Til ^UHfm;^ CW^II V\ C^U 

♦i?rR< ^^bm^ 

'^i'5 I c’tt^c^?! ‘ii^fffc^ «(t^1 TffT'Q, r^ii 

C’lWf^ ^frc«fT«TC^ ^Tc=?ff5T^ 3^c^ ^|?|1 

I "SfT^T^ JfT'Q, 

i 4Ff^C^ CW 





1(iNsiii-i) fe’f^ 

I ' “^jiC^T^ C’TT^C^^ ^ffr 

^T3i -^'^TM 

^T^T?i ^^u i ^r^ej ?(t^) ^t^i 

'Snc^f ^C5 ?it^^i nf% m m *, 

if).!* 

Uai ^1 I n»Tn:< '^tt’^t^ f^rc^f, 

^1^1 ^ft, ^T^«l I 

vfl'^ C’f^ '^r<m ^'<] I %^l^: 

^\\ ^1 ’IT^^I ^T5l T% '2q^^T*f.5f^‘t 

^^t“r ^c?r, cw^n i 0 ^^ ^T^t^-^fr«<i 

c^t ’/5 ^ct «ff S2J 

i^TPic^ ^tc^, c>i'$ f^nSi^ 

■'ITf I WT'Q I «f(f^ '^ft^T’“[? c^t C’tT^^- 

c^ ^fNc^, ^'?f?ri c^f^ 

^T^T?f I ^1^1 

’iwtc^'^ C^EI ef^Tc^^ 

^T6T% I c^T^i ^*fn< 

s, 

*i1« ftcn aiwt^ 'iT« I «r'|5t 'Sfl^tC'5 ftbfjl^ ?«5t?t *19 'SI^- 
J|^S1 ^'Tetpf? ^tw ^TfJiSl *IC'5, '®*t^^ t^TSII ff«t9 





>iro 

'SAMI'S? «(tfi ‘in i ^TC55. ic»i^ 'stnrc^ 

d 

^l^CSi ^rs ‘Itn 'snn 5?!^ ^t®t9 

*(1111 '5[T^T^'gf«i3 *f5l"*(C9!l 1|C<(J^T5 

; ii«o fif«tii ?k, 

'5151 ’l’^<^fUKl «r?f5’? 5^^t9 5T5TWK ^ifiil 

"Sin ■i)^ «[nTra5 ‘sitfiisi *!£® I ^rc^, 

c’lnreiRi ifttn gis, >£1? 

‘si^UfeTit 5ff5 «mi5r5l ^ifn^ 5^Hl 1(15 C5 >£1^1 *[fe 
'5(5f»lfe <11c^, 5l5lC5 '5(^l:®f5|5 '!(f5 5(13(155 55 I 

‘siWc^ 45 isa f^saal ^55(1W5 ^ ^sIk'i i 
'S(1B15J 55[5 4^ 'S(lf5'?tC1[5 ^55^1 ?n(, 

(;5C«t1( ^15(1 J5®lf31ip-’(3(1c^ I2f6ir5is 5551C5 ( 4^ 5(iPa 
f’i^ill'SS «(15J’5 ersd*! '8 '5(4t4 C5ft5l 5^1 

»if®5icfa I f5<rr®i °?tii c^sia f5ff3(5iw^ cn f5c«(5 '®'f5,"*!if 
fH5l # sit, 15151 '*(1^1155 f*l^l3[5’l'! C5»( Slfr- 

c^:? I ^55 '®tt5^ Iff55t ?t*(fe-’1"*l5 3(1J(5 *|5('5 

3(^5( *l5l«t 45^ ^i(S f^TO5 "JNCa ^155! Klf^5l “tlPi^ 5^15C?, 
^151 'Sll5lW5 ’^^5^*1 4fl51^ C5fii5ir|£'1»( 1 f*(i5l3(5’|t*f5 
^^131 ^’1^*155 ^5l5 'sdP.^IKIsfa 5151 3(5l’K'5(<' 

45;^ '^1*1 fflK1^5lC|313it3t I 



^?l, 5*^^ ( tie Ilia ) 

^f^CST, (Pit 

3ir^c^?r c^tc’t i c^ f^, 

'sif^ Rtixtsi c^ 

ef^TC?I ^1% ^TC^ J 

>ii^5for 

( Pupil) fm ’fiftcf nf®^i ’if^- 

^C?I I WT^«l 

'®r5?fi’f ^r^i ^^ifMn •t^Pf 

■^’(ii'Q ^1 I »a^* 

^ff^ ( Kataboiic and Anab<» lie 1 'haiiLie- ) ^91 

f^^t»f c'fPic^ nt^, ^ «f^t^ 

( Metabolic Ch i ii^ft-^ ) f^3!l®ff ^T^t?I I 

«rtfc^if^i:^ t5 ^ 

^t^tew^r sfc^j^f5?r ^fS^rfS ^nntc^i^ ^ 

"^N 





c>i^i ^^^^1 ^’91^11%^ ^1^1 i 

c^fec^ ^tt^ji ^fmi ^fki^ ^#5 
I ^Tc^T^nr^^T^i nwn<?r m 'Q 

^c^a c^l ^C5?r 

^ '®(t^tc^f?'e ^y\m c^T^ i ^ 

^1^1 5^^, ^ssfc^t<?.nf^9 ?jnjT5 

cw%i 'srT^ «f5r^ 

^ic«—^51 ^w I ^TcstT^^T^^ftm w- 
nwK^ft 

(iO|)iic Nerve ) ^T51 «f^Tf^^ ?^5?1 

'i)^^ <2frfn^f^^6i cfef^inc^^ 

«f^^ 3Fit^T?f 

«2f^tc^^ ^ filC»t^ C^TS? 

vn^'v ^C?fTj:^5 (2f^T5lC^C*t^ ^1 SffsjJ^T^ ^<- 

hf5C3iI^ v£it 

*^T<:'^1 I ^T5C^? r^®t^TT5t^J 

7\7^^ 

C^ ^^9! ^fg^r C^'N 



^ ^^f\^um 

^T^tc*f^'8 ^t^i1 ^if^iiTc^ I 

^^fltcn ^tl^i9:TC?I^ 

sir^T^ I 

(Holmgren), (Kuhn-), f^W? (Dewej ) 

(Sieiiier )-(2t^’l €lTbt^ '« 

^V.% nft^l f^5J<?,«f<T^ c\ 

^T?[l 0^L^^ I 

«ITP15C’sP r^^]<s.-^^-'1 c^ff^rc^ 

'sitCSlt^^t^-C^T^f '6 ^tc^tc^<l =^r?rcc1 

-?f^TC2^3 r^ OTt?l ^T^t'Q I 

^fl’s^'t^tc^ ^T5T?:^F^ ef|5^^ 'artc^^T^ 

«ftf«i5i:^ ftSTc^^ ^c^>»fC5f 

b’f? ^3l f^’^T«l ^tC^T^'lt^ 

>£l^ft t£l^ef‘f^ f^fett^l ^f^- 

( Bromine ' VV, ^5^11 ^f^^SlI 

'«rR^T^'iT<? c^tpfiiTrs^c^^ i 'SfTf'i^^c^ ^tc^i^- 

n]^ ^ 





itrS 

^l?Itfi^ I ef^t"? 

^^'Rl f%f^ ^«Jt"5^f 



os f53[ 

?I^t!3J?r fec^sf cwr^j?l1 





'-^U^l^ ^1 c^ 51^T5t^J 

s^T^TOf?! «R5tC^ ^Tft^r?! CJf^fl I 

tsjTpfE>i:^ tsrsipnil?! ^Tc^T^?jf^ ^=(:^^(s f^fe^Ti=*T 
^f^C5r. «ff^ ^ctfl 

c- 5«fT^ I «f?pt^ ^C5it^-'St®^-e>F» 

^f5?(1 (Tit ffl|T5( 

nfl***--”* ^T^Tf%fn 

fE>3j'©1% Gff^t5f I '35»*r 

fbuf& «rTf«rb’f?i I 

^Tt5it=3P^T^ f% ef^t5 r^i^j«^- 

'• 

a^T'53f5T^ '€ ^f^C5r. 

?^^tffe.5f, I f^n ^c’f'^l i 

‘2f^^ ^nsTWfr® c^ 

5^^tf£5f, 'srU^it^pn'n:'® ^vrc^-sfl • 

C<’n^ y\\^^ C^T*! ^T^l ^C5T 

^5^1 I «f^t^ 

-2f^tcif aFC^J 51?} ^T|?f1 fe^ ^C?r, C5^T'®f51 



ib-'b 




^151 I c^i C^^1 c^finil ^K^y 




% 

> 

/ 

8o»r ftu 

8o«f fefS R*^ 

I fe«^ ftcni^ f 

'« 

a\l^^ ^fel ^?r, "SfTCSIT^^T^^^t^ 5F[ittR 5lT^1 






-5^f& c^, ^■*1^ ^"if? 

I <i|Tf^^ 5=^ 

'51^,=it^1 r^c^ ^t1%?:^ i 
^ifstfiif^?:^ ^Tct 'q <(?i1 ’ff^'^it^^ i 

S'>*\ « 8^*f TbH «fr% 'Q I 

%i:^^ ^T^I ^T^tcir?! 

iiZ'^l^ I C^, «fT% 'Q ^'fCa 

v«^, ^t2^l 

I ^TC«1t^^t^ 

■^m w*r c>Tc^^ ^tfl ^Hc^i-Q fe^cg^ c^ "ffi ’ttg 

m ^f? ^TC^T^'lf'i^ ^tll, ^1^'\ 

^5lT^ vf)^ t2f^t^ C*f?n r^gl I ^t5t^J 

After oscillation ?1 I 

8^“i c“f^ '5r’C‘*‘f c^ 

'«^5f-c^^T'®ft ^Tc^, ^5i?:sfc*f ^f<c^ csfNc^ 

^?Tw 





ib'b’ 


CB^I ^ vi}^’ 'ii'l 

^ 1^1 'srf^ap^ »rl^Tl%f®fc^ 



8b*r ftsi 

^t^ni 


8^*1 ftn 

«ft%^ ^y 


«rt^ ^'' 5’^il ' 

-<11^ 5 5?frc«?t, ^^®i f^^tf 






Ul^ ^1 I '®(T5rtj 'flm 

"«irc^T^^T^ '2t^t^ 

ill ^|91 ^'f^tc^^l ^"2) t2l^5T®^ I ( {iuhno) 

^)T1TC^^ ^r^“5 I '®(T5T^T ffm 

o5'-f i2fi(fif^ ^|5 Tc§ I 

C^ tpf*?^ ^C’^iii ^t^t'8 cw^1 f^^lTC^ I 

C^f^l -s ^fy5'si&’^^ 

'il^, ‘i)^* CW^^I 



mm 

^TO1 \4 ^fCSTTb^il I C^? fm WJ 

^m) f% mm tj® f^;5ro 

C^t^1 I 

c^it c'^l^jfic^ ’^u ^w< 

^f%i:^ “^rr^c^^i, ^r*f ^tcciT^^iT^ ^1 ^ 

^r«f ^^ftC^, ^T?1 ^rc? 

^tW3i ft?* cw’ft ^ttc^ ^1 

^r5ij®r^ «rf^^ cw^n V'a •, <i)s?5 ^tc^t^- 

'iT^ ^1 Cilt'< TO f^T^Ji 

*^[•1 €f<t^ I ^rl,—^if^- 

'l^l ^ efn ^1 •, ^R®^, 

^tf^gi ^Fsc^ cl\fen 

« '^rnf^'^ o \ ^jj't ^5tsj 





^1 ,—m €f^r^ ( The 

Iiitrin'ic Light oE the Re mal 'STfsiTOT 

^t=1 1 

-ffm cm^ ^fcc^t^nr^ ^r'scci, 

cst’fT 'An ^11 ^tc‘«^f^nr^ 
'<nr^ i ^t^i, m 

^TC^lT^yl 

;?i r2i^n *, 

viif^iji c*\i'A nn 1 

■s^fST^T ?(^ efff«f5’f?J «f^T?I 

^•T^J "^rmR 1 ^^fb <SRV^ 

^■Ib >i;5lir Sfl^lf-l^l ^'T^l 

c^m ’^•*Eir»sj ^r?ii 

fm I wi ^tc& 

'ii^<I I ^’C^t F^ 

I^tc^ ^T^l ^tcb^ ^V-( fit^l c^l 

''^K'^r^ w*fc^5[ SC'S? ^riR?ii i 'sifc^jMT^ s^ 

^f*f^ «f^r^ c^if’tc^ ’lltc'^^^ ^1, ^T^'Q 

f-t|^f?l ^Tf^pc^ ^tst1%^ 

i^R ?tc?i ff^Til c^rRc^i^ I Rl s*:?^ 

7f-\^ sftc^ 7{] j ^^“sr-c*!^ <«ttR^1 

'sr^R^ ^^1 ^n I ^t^siT, 







«fTt^c^ 

'sicn^T^^ ^TCc^T^'lfC^ Jt3j^ bC'Sf C^ 

OTT^-^‘s^f%^ ^'<i1 

ft<^ ^T^J ^lf^^*f<[ 

I 'sin’fjHr^^i^-'fT^'r ^r^i 

I 

^TNc^ I iT^^ 

c^w 'Q nrf^c^^i 

^\ \ f^% ^fti w4^ 5^ 

^T2^1 

C^TOT 

c^ltK c^ ^r^i ^1 ’^?rtc^RR^ 

( After-O-cilljiti^n ) ^ 

«fTf'f&t^ f^' «f^t^ ^’R C^f^d I 

v£i? ^BsTt^c^Tff «r^5T c^§r?i 

Xc v£l?p-^t<Ji'*^B<ll “^^fecsi b’f ^f35l Gff^nff^srrif I 

5J5«|^tR <21^ I ^c!l 7|t5clJ, 

^Jl’If^PPC^ 1%?1'^^CST^ «f5? CJf^l f^fi^ I 





« 

ik^f^ I ^1l^t, 'siTf^^T^ 

fjTl^ '^VIK^^ ^tfm^ 

^m) <2^1^ f murv ^»rTc<?r 

'il^ “■^?ITP*ft5li^’" 

71t®1 «fvft^ I ’ITW ^5 t (2f(% 

^’tT^ B*?' ^fic^ ^tc=irf5rc^t^ 

'<prtj c^*r ntf^c^s^ i c’^ini 

^H1 C^ ^f^%-<£f^t^ j^tHTf^^T, - 5 ^? ^«T^- 

(srrfe^ C5tn ^kB^^ 

fptc^ I ^rc^l, 

c^rw c^f^ri 

5(11 ntW ^fw Pff^<!. ^ ^(^^1 

^c^5(, ^t?[i 3^tc5T ^Tr^tc^^r 

&’’? ^f^’gt'Q cwf^"^ ^Ttc^5( I ^»(t 

c-Btu f5(f^^ ^f^aR n^, ^pstfk^ 

"i?tC5[ ^Ttf^^T?! C5^T^ C^ ^5( 

c^t5( ^«^5T ^sftC'f Ff 

*1»fTC<^ C^ ^ apR '« 

^t3Fi ^rmi cwPfT® I rt^ h®tf^?p?i«f8 
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^Wl(, ^tCff!T^ W 

m y ^k% '^^n c^ 

'•rnai ^ c^rs( cwf^c^ ’tr^ i 

’^f^^5tC‘=i^ '®^TC& I 

nf'8^ at^i ^t^1 

(Fatigue Substauce) P, HefmJ^^fC^I C*nm^- 

iJ^'^'Sf-^ ^lill 

nc’^ I ^Tsi nf'a^ ^c^i^,— 

«[TW ^Wl *tT'Q,'^9T^|f^^ 

nT?lt^ ^TClJ ^^?ll ^TW.>lC5f 

^5C^ —f^3^T5;ji^^rc^ b’f-g 

^jTntc^ f^efT^- 

'®fTO1 ^»fTC<3 ^TC^T^ 'Q 

t^^T*f CVff^C^ ’ITt i v£i^ ^T^«1 

^T'6^1 '?i'ni ^1 I 

«2fI>R^ f>i^T?:^^ ^1?IN8 C*T^T^?il 

t 

I 5i'5ic^ '®rT^l% «??f^*r^ 

"^cS ^T^Tc?[ 



a^rt?lTC^5(, '2f^^ ^t^Tsf ^'1^1 I ^^-i{ 

^’R ^®r*‘ff^ f^iHit^ ^ 

^t^-Ri fw^l Ff f^aftc^^ m I 

»ffe C*t^1 \ 



80»f (^) 'G 80»f (^) ftai 

^Tbt^J <i^'|>S|5l <il5pfS 

'^’ifii ^Tci5 I s'a^f C^) ^tn 

.^TR1 ^IfD ^ c^fk^ 

C8f^ClJTC^T^^“( Stereoscope ) I 

fC^5i^ ^^9 ^^tR'e ^ C^siTCRl 

8o5 (^) f'5W^ %i:^5 ^?Ji|i*t 

»«^f5 ^fk vt’f? csfRc^ 

^wc5Fii *f4ip m c^rf^ 

^tz^^ (Cross) 3r^< •rr^c^i^ ?rt,,, 





^%fg f^f^g emu «ffe cBfA 

^Tf^^r?if5^ 5rf«i ^?ii ^iTlr^- <itn i 

^t9, '^T5?1 c.y\t cm^H^ 'ii^to '5’f^ ^•sj':^ 

aRt^r^ ^fB^[1 CW^I I vflt "STTST^J 

nrf?, =^f?rc5f i*' 

C^ ^WT< « ^Sirc:? CWf^, 

«ff'® 5® 

1Itmi I m 

^aff^.-P(^l 

^U ^T^rr^-R c^1%r® ’TI^ ^t^, Ff?r 

0t^ nf^urfi^T i 

'bJT^NJ C^t ’Rt’s^fe^ <2fl% ^Z^^ i?T? 

wrfes^ ^(1 i ^911 

(7\t rp6? VfS^T^itffi CWf^C^ ’t^lt^fec^^ 'BTBWrt^ 

orftiil c^fffe^R cfm n^r^*^ 



^91 I ^t!?C99 fif^f^— 

ff^c^ 9jmi “fTft^rwrg 9t9 ^1 i 

f9^f995l ^fif?1 

C^t^ ’fWTC«f f%9<?.9sr^ 9sf99l 9^f9C5T 

?l 9^^ ^fir^ C9 ^tf9^r9-f^C9t^N '=5t^1 f9C*r9 95f99l 

ff49y <2fC^J^ at^iT 

C>lf5 ‘^f^C9 C9, 

vt% C^f^l >IttC^i:^ f% ^WTC’4’9 •^f^ ^tf^Z^C^, 

9591 ^1 I ^TBttf 9 ^ 9 TT^ 

n9tC=»fr^5^-®T^ >Tt^f9 

“sr^? C^T^ 5|t^ I <^WTC«f9 5f99 ’i^9Tf9^t9 

f9t^TC^9 '€ CSfT’t f’t^l 

j =^9U C!af%9 I 

^r^T^T 9^ 9sr99l 1^ ^IT^, ^1^9 «fC’®I^ 

^tf^^C99 C9 *f^ *1'5 9n^9tCW, ^t^W9« 

1 '3?T^TC^9 «rt<$T^f59 'S^TC^T^^^I •« 

^9»rl^C9S9 9JtnT9- 

131^9 '^’S[fs'^ ^ r^ 5^1 ^T^I 'Q 9T9Tf9!:Tr9 

^^9 9T^1 ’ttt9TC5, C9 'ST^, ^W9 

iiT^ I 





c^Srattf^ is^fS ?jtnt31 "Tsifi 

^f^T<r ’I'st^^i ciffst^tf^^, ,ftsi fk'3 1? 
^'s.na ^?r®, cwfer^fTfsp 'stm^m^-ra 
'srf^ sfcsTw^n^ ???i I 

^'S. 55^'! reilf« ’ifilif'fa ^Pf®^ I C^PTlfel 
attfjp ^IT’TfC? C®ITf«[%<t’l‘tC^ ffTJt I ®ttS 

5fT5t nfs^’t'i c^*PT cspTcferiTtf^^ ^r?TOT 

^fil5i ^t?tcif?l '=?^-R, « ’tkm'Itift^ *t%^ 'S(Tf«'ft3 

I c^jTf%? ’fnw^t'a c'Mc^n^t’1^« 
CTnfetatwfl ^ 5:?^ 

5(^ ’f^'M mj c’p^c5'fa^ffs^iI ^ . ’r*i. 

'iwt ’it^ti^ c^Jtf^f^ai c^ appi^ ’55®'f5 f*fc^ 

^C^Cf, , j^ *fffTC<9 C^t5[ VC’S 

'srTWt^'ll^ ^31 fgiil 'sif?® 5^?1 »fc^, «t?l c?? '®[Tft- 

^ ITRI^ JlTt I ^T5(1 ’ift’ftfr ^f3?1 C^ 5l '4^5^ 

nfa^ 4 »i«i! afBtii 'ire 'SfU'^'f 

c^. fttT»i-^t*lJi 5C9t I «T?ira^ c’lh’J ftfflWTSf^ 

srij’f nff^ff still ciftcfewiF.^rw n^«5i- 
f?i^ "siiitirei csfsre ♦it^sTfesiH f^^tt 



C^tAt»2fTf% 


>»;s^ 

jp I 

C5PTcSt4tf¥-r^^1 

'9 '5lt<fT ?rT^1^f^-'^*Tt<5f C«ir^^' 

?TrB^i ^5!^5fT -Sim fw^i 

^U5iT^ ^w, 

C^'^ ’IWTC’f^ 5^^I ^t9 I 

^ CFti'^ «f^l ^1, ^tft ^i??t?r 

^Wt<3f-i^3Sf 

?t^1 ’ir.® ^Itsp 7\l^ ffB^I 'Sc^ I ^T5^eT^C^ 

rMc^tHtf^^ ( Negative ) l c^tt^tvStt'*Pt\- 

?f«f dif ^I^Tc^F 

fe’i? ^1c?r^ I 

C’f^ c^TC&l I 

^ni^fe ^^Fl- 

c*f^1 ^1 i 

%c| ?[1 ^T5^C^ ’ff^c^. 

^1 «2fc^t^ 

^Ff?rr^ ^Tfe^T'Q ^ ‘it'QFil • 



o 




^Tc^^is ^1 c^u 

?T^t5tf^^*’ ^m) nf^^’t*! I ^T>TrBf^- 

’1Vft<-f^!2f 'SITCSIT^- 

i2ft^ ^•.‘n 'Q ^rm c^ 

ef^'sp ^JT^T^, ^T^’TC^ I 

^1 ^Tc^, ? 

^5fTc<?f c^T^ ^ cw^i ^{1 

^<*15 c^ c^ ^ 

’?fTC?P, ?lT^T5f^^ f5I22| ®m ^■ 

^fB!(1 I c^t ^ 

f®55t»Tl C^R 

^tm'i m ^1 I WVB) ^T^. ^ 

cTj 5is<?ri ri?^ 

f®ssR1 ^fiicsT'e CJf^l ^t5 I 

C^tC^TvSftf^ ^tC5? ^tl^T^-’ftr^ 

c^ ^^®rR^?rc| 

m I cvflfel- 

3rtc^^ ^TC5^ r^tc< ^T^l fwo® <iJTf^91 

'»TTC®rT^ntf%^ '8r^c»fil C^ ’Tf^^ fi5f, 

C^ 'SJ^R V ^tC«Ft, "Sjtc^lt^istfrr^ 

I 'il^ *tT^J&1 



c^cfet<srff% 


I C^5t5ftc^?l ^V5 C^l^ 

^TCSITC^ ^lf^] C^T^ '^^•fl Tl 

^tC^, ^T5l?f1 ^T5 

4 

^T^T =q5!I1 I 

C'^PR^tiJtC^W n5fT<R3Sf 

C'^ c^k, ^T^l 

^r<^S's '®rT5T^j ^=5:^ '«rT'if^^-fwrc^?i f^^r?r 

'5JT5PPt«^ I <2rfffs^ 

^H«r-t^T^ ^t?1 tt^tfc^,**t^ *1^ 2^^111 

W1 ^^Tt?11 CW5 I 

iNc^ ^1 

*(51 I ^^ m ^, 'sitbt^j 

C<5f%^^ I '6 nfo^- 

«f»ff%^ ’f^’sf'tfw ^N1 ^r^T?i 

^rc^ft^ « ^V5^1 ^T^T^Tr*rC^ 

c^ ^t«ff^^ ^tJfl *ff9^T5 

f^, W1 I fiC“R f^Cf^ 

5Ff^?i ^T«ff^5^s «ffir^t?f a rtp^ 



'H^'-fel fq’f"si ^*if^ i 

<2fWT^ ^^^ I ^t«tf^^ 

I c^> ^fti^ ^mv 

c^tf ^^1 ^T?c^ <trc^ I f^U 

c^fRniTc^^T, c^m n*firc<?r 

UW' 'Q 

«r?c**f^ ^[c^j ^5^171 ^#<s>-«f^r3^ i 

lilt '®r^-*f ^6 

^!%gi 

^T«ift^-ft^t^ ^^5 ^^^tcpp, I 

wt^i fii^'5-'^f?5T^c^i<T ^t<rt 

^t ^rc^ ^f^vi 5t^n^i ^^usib I 

CWt^ eff^t^ 

f^^Pf "»ti 

cw^i I rtf.^ n«fK<?r c^ 

^T^?Trt ^'NtU^ ^tz^ ^tZ^ tfpf^l «f^tC^^ 

c,^^ wtz^^, 

iSfWt^* '« fNi^ I ’Kf 

5t9[;rl (Sf^ ^Tfc«f 5firr® <«(tf^^i i '®T^ 
♦f^ c»it %i Fr5?t«, ^ «f?rn5f5c^ 



(.^Kl>|«3nT^ 


^0N5- 


^'f:5 cwt%^ I vsit^Pt^^ 

Ttrl ^1 i ^t?c=ip? 'sfe^r, 

'^’n-nji cswc^ (Tr^t 

V 

^^tCR ’ff?!^^ ^^t“lf 

^T^ri wtf^c^ 

’ftfii^n^^, 'ii^V c^ 

felTC^r^ ’pST, ^Rt'6 P?f^T «f^T^ (2f^jR 

c^fTf^^rc^^? I* 

'5?TC^T^ '6 ^r.^- 

R ^5T1 

'^t^ ftc*f^ ^C^I ^^5 I ^T5T% 

■<t^ ^c^w^rr? nwTf ^sircii^^ 
cwf^ I ^Ti:^R-ijfiR'n:^ 

i^^gi ^TcctTc^^ opt ^rtjfB 
7\^) ^RtCff^ ^VS I ^fBc^ C^C^t^fTlC^ir 

^5^ v*l^1 Rc»t^ ^fil'?rl C^f^ I 

«rf^ c^im fw?ri ^r%i fww 

'sr wc^^ '3i{RR ^r^i ^^^1 (2fT« ^ f 

?1 ^JfTC<?r (R ’®rf‘^f^^ R, 

I c^ c^R ^n^fR ^1 

=R, ^5RR f^^R I ^R ♦RR 

* ^f^f^2I (71 ^’1& Of^1 Gift'S '»lt‘tt^^- 

t^tRW 5F?| I 





cm <lwt<fe6 

^toil ^t%c5r, ^ 5tf?^1 ^f5 

^ I ^(Sf^T^Tc^ ^T^?11 

aFc^ cm^l '^^u\ I cwfefvSlTt^ ^tC5^ ’®rf«fr^^ 

^tC3 I ^'I^. 

c^f^i m, c^tcfet^rrF^^ m~ 

^tcsj 

«f?FT^ (Sf^ ffc^r 

^T? ^t^'e ^t'stf^=^ ^ I* 

c^ 'Sjm 

^ w[^f5 "X^^«fTfe?r 

mtc^ C^lT^ 

C^t «r^T5 I 

^f^?r ^tcBii'e 'srr'ff^^ 
f53=?lfl ^^51 >TC9f fed I 

* if) ^IT'S^^I 51^C51^ e^r-ttl5T5ifc^<j m 

^r<i c^pFiccIj >ii^\ c^ 

c^m Ji^ics cJif&c^ arjiT5f^^-‘n‘rT**i' fifc^f ^^r^cei ^im ^f< 

^f&?l1 ^ci I 'Sir&W «IMC?^ ‘5| f^^C^Tsf '81^51^1 

^Isl Fnifc^ I 'tfi^ c^rf^uTc^^,—^ b^c'o^ «j*v*fc^ 

*r?J ^5j? ^T?Tc^ ^fij '8itC5it^^Tc^^ c?T^ 51'^‘tl' 

<«f^l =^t«i ^1 I ^5$:^ -fvS^f^ <71^ 

c^v(3i*c3i^ ¥f&c^ ^*1 ( ^m^r a>ir*i ^i3i^ ^ffl?f1 Ift^tiJ ‘ill 

7[t< ^1 cif^^rfc^^ I 






^tc’f?! ^Tcgi 

'*^tftc^ I ■^T^ ^'S 

i>ir'sfr^ ^1 3t^ c^^i ’^T? 

Vit‘4 ^1 —I 
;.<^iT^-H ^1^1 nll^i ^t^c?[ t 

«2rr^ c^t6^' 5fK3, c^f6? ^T^tir 

f<‘f^ fef?C?^ 

Ts ^t^tl^i rtc^^ '5t^<=i I c^T5i^<r 

?(Tr^!:«\ c^fD 'ii^ =?f^rf^5p 

^<1^1 ^^TS(2tr^ '^rf^t^ ^(1,, ij^’v c*[c^ c^ti5c?^ ^tait 

c^fc '^rtf^^il ^tIc^ i 

3IT? ^«ft<5iTcai^^ ’5rr«Tf<^ *3p:- 

eftfea ch^r^ ^1^1 "sitc^ I cblr^ 

?r^?1 ^ I 'sit^t^T ^X cwRrafc^^,— 

^1 €rff^ iit^l ’fiftc<?i c^ 

5?^ic5it ^rNrf^ W5? f«t%n Tt^tR^ ^*fR^R^»T 

^ f^fim ^ I TTft^Tc^ ^ap 5^6 r1i 







TT ^r^-^c?fi:5rc5/^ mt ^u, 

^wTc5(^ I ^=^’1'© 

^1 ^tf^l, C>1^TC^ 

^tIc^ I ^T^Tc^i 

5^51 <tl®^ ^Tf^Cpf 

’if^^TC'f^ i '2t#»^ f^f^g 

(M I ^t^-'2Jc’5lt^f^ 

^T^niJ C>f ^1 I 

C>1^ ^^^1 CEim I 

<^^^p<?^ ^ 5^f^. 

4f^T^ 'sr^TC^f rf'^C^ ^Tc=^ I (Tit fC< 

0^^ ef^T^fSc^ cwf^c^ ! 

^1 fsfn i 's^t^ 

«RT3? C*ff^W ^1 I «ft^r.<il 

ilf’^II’TtC^ 1% «2r=^K?I (2f^T^ 

^ ^ 15^ ‘*lti:^^{ ^rtt I ^i^ttf 

^ fiTf^ =^JT^ft5 1%f^ 





'5[t'=ff^^ 

’iK^ 1 ^C^_'5[TC?1T^ ^1^1 r.^Ptcfet- 

«fSfTC^?I r^^§l I 

cw^t5rrc^?i c^ ^R& ^Tc^T^ nc^ cwf^ 

fi^?lf^^ ^P\ «ff!l^l ^R^TC^ ««fR^, 

^1 I ^TbT^I ^ 

(.^KwTiTTCW ^tCb^ 

I ‘iJ CPf^^n 1 

'®[R5lT^?lf’«I ^Rbil 'SfR-f 

^im , f^% 

^ ^f^^t^'^31, c>il ii5 

<it^ ^^ 1 , «rtf^i^:eft%?i C5il 

^c?i I c^t ^•>cn ^TC^T^^Pflr 

??l I vijt 

%9r^fei ^Tc^t^- 





^ o V' 

^^^51 <X^:€fTfe?r ^ 

C^ ?ff'® ^f5Tfi»f, C^© i^lfe ^Hf?^- 
f?sr^ ^^?fi v5^* i^c^ »fc«f 

l> 

^ci I ^5? 'sirc^fT^-nr^-B^T^ ^ 

C^ ^1%^ C^^I '*t^ 

kl^ ' 

c^u 'ii^fS ^Tfr 

^^^t^ «f^i I c^t '®iT^ 

fwc^ ^Tf^^T?! Cbll, C^ ^n^lt^^lt^- 
^Tft^J-C'^^ ^S{:«fTfe^ C5^T^ ^51 I 

^Pic^ MT^ ^1% 

^fjf C^^TC^ ^1 >^31 vil^^i 

«(T^l c*f'«?ii ^m, cw ^1 ^cb 

^Pic^ <?(Tc^, ^j^' 

^mn ^TC^T^’IT^ ^T^l a 

^T^I'Q I ^^^1- 

f^^ftc^ 'siTg® ^ j <ii^;i ^tc^t^nt^ 

<«4fei «fTf^l c?f9t m , »Rc^ 

C4t^i ^ '5n«ff^4-f^ti:^ 

^ ^ft'e ^ ^ 1 



r^iifq^ i c^ ^c^r 

cw^l ■^ittc^c^', ^tC^t^'5^^ fm 

*[f^ c^ c^K^m-n:^^ ^n\m 

^r^i iT5j I >5W^^ ^I'^f^,— 

^t51 I c^tc^r»5irc^^ 

C^^1 "s^T^TC^f^T 
'i5^^ '^rt^^l C^*<i?f n^rT^sf^^ 

f^c-m '^m I 

f^fe >6 ^f5c^ ^ 

c*{^7c^ii ^r&Nj f^c*t^ I 

c^ 

'Q >5^c^1 ^^-siU ^tz% ^tbt^T 

^tR^tC?r'Q Plot's Cf\% ftc-R'^fS 

’K I 
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» 

’‘if^ I 

^rc^i €f^t^ *ffe ^j<[ ^ciT I 

'^kr^t, ^tc^T ^^1, 

iiV^r^ij ^jnt^ *ife c^Ni ? ^^®tl^c5!P5j 

(2ft^ '« 

>ii^i; f^r?(^ ^^?il *tfe^ I 

^Tg, <2fKt ^ fefe? a *ffe ’^tgl #tgc^^g 

■^^?i I <2fT|g mu 1 

-:t^ i2itffc^ c^tt^ *tfe g^cg i 

-ill ^^tcg ^g? ^h\ 

^T^rg <^c3ig g^g ( Chiorophyi) ^t^tcgj ’^cgjg ^tnv 
c^itg®! ^g“N gt^T^ ^^tg^ gt*^ ( Carbonic 
acid) fetfggi 5!g ! ';&tg ^cg cg^ "^isfTgg gu^gg "^i^tg ^c^jg 
'^t’ltc^rc^g »ffec^ fttal cwc^g f^^cg eg gtg-g'^g §<!.nr^ 
geg, g#lg gtig '^t^tg ^gegg f^gi cwgtg 

gte^^, ’^r^ig g^*;f^g ^ gi gf^ic^ i5c^ ^11 
'g ^g^fg ^ren cg^r^tT# ^t^l ^cgjg gg ? 
<2ft?t^g^rc5f ^gj-^regg eg ftc^g cjfc^g f^^cg 
gTfggt%, ^g^tg 'ifg'f^ ?^'«gtg ’fg "itg gt^ i 
^Ts? gs^gl fgcwcgf ’3(^^T^g1 cg^ sfgjH ^fge^c^ i 







■^faFstc? ^Siirfera (nh f ^ ^ 

=?C«J3 S5I<;.if%: , ° ^tbesu ) ^5,J 

^'^-rfe(PoTe„«! ,fe 

fffr^ Jiftia ^ ^f» rrs^rr rPf 

"« 

cwc^ 0c^«i ^ 

fi^’ ^if?? 

«»' «t„ TO Wto"^,’!^*’"'’*''" 

ClfftlSI Vftsm ®«f>./ra s>- ^ '® ill I 

( A„to.a«e nZtr , 

rt, ™ ”"' ™ 'n,. 

cv n^sr ilaa -*, „,e ® 





^ 1 “^ c^w 

"sr^^f 5^sc^, I c^f^-c^'Nci^ iRj 

^ I '5r?ft?i ^c?, 

* 

^'‘ TJC^ f^«rlT^{1 I !S?5IW ^Sf 

^T^1 ^tif ^tc^Tc^ 

CarbohydrateS“OQ^ or^T| i ^tf% '®if%i:5f^ 

c«vf ^'tGT I 

c^ c^'e^) ^c^, <lft^1 

cw^ «2t^n^ 

f:w%^ afc?r TTf^t ;. 

^r<r'i, ’ftc^ m, c^ 'ar?rf^ 

^rg ^11 c^t ^c5t| c>ft^1-'Qgt&tgf Ftf^^l 

c^i'®l-^’ift&tc?r sff ^ 

I <41^ ^t%ff ^9fT?igs ^tn 

I ^W?r 

^fg^, ^f^i ’ffiisfTn ^fgc^ 

I c^tc^l cg^tc^Rl ^wg 

% cw^l I ^nf^*r5a ^Tgl gsT^t^i 

^^t?F-^=irsf ^ I "s^Tg^l c^g^i uq^i 

^fggi «f|?r gtn-ft“rrc^t 







^C5^ ^^f5 ^5T^ ^fm ( Hydrilla vertici. 

\ ^^1 f^?r. 1%fn^ 

9 

«ft^fS f^55l I '®i5ft^ ^'57'] 

^tr'i 9ft^tf_f%q^ "'itc^r i 

^tm 

<5^-. ^un I nt^ff- 

^£|^ >T^rrc^T ^5T5^l 

fel ^1*^1 

'^'US I 
^fl^-?:^?i ^T^1«l ^c?i I * 

^lfB?( ^T^j c^, cFtc^ ^1 cvfR?:^ ^fic^ ftil 

^ I ^?ii ^c^?r c^t^c^t c=^tRi ^rR^i 

^z^, ^z^ SIC?? 5ic3f ^r^i cm nt?i 

^c?f I c^ ^ ef^fcir 

^w 

I c^rcjti Uf^i ^fci^ T^fkii 

^r^l fk^^ m'i 0m ( Photometers ) ^Z^ i 

^5t?l*f55 ^N?TC^5(,—§fic?f?r 





^51^tc^ I ^3rf^ ^1 ^t’l'r? 

^tlc5T« 

^TJI ^RJ1 I fed 

^1^1 ^ M^M 

^1 I "sitBT^J ^t^1 ■- 

<^^.tr^ I fsT^ ^tc? c%i^ mn 

‘^r,^ C^ fefew^ "-UF, ^t^1 

'^''iU ^tc?f I C^tC^ C'^^^ 'Q<F- 

fefecffQ ^T^tl W1 I nc^ 

’ttc^ ■'^Tc’f, ^siM c^ 
c^f5 \ ^1 

3=^tR^i I ^%i 

I ®fecif5 

OT-'^ C^ I C^5l1 ^Tlfec^ <?(tc^, ^t^TC^f? 

^ii fed <«itc^ i 

^r^t?I c^ff1 «2frc^ cq^ JfTO 

'•f^N '^‘1 ^1^U ^f^^t'S ^t^tcw^ cn^ i 

C^t c^1 "srsrf^ ^f^??! 05T^ 

I c*tn ^^5? ^fm 

<ii^ ^ OTI cij ^^inr c^^s? ^Prti 

R^ ^1 I 

^^1 4^f5 fe?I1 I ’sj^T^fW fec^isf^l 





3?^rsnr 3^11?:^ ^ \ c^)m 

fn^ f*f^i f^% 

*lf[c^ ^15^711 I 

^l%^Tt%5T I ^t^Kilir f*|l^ ^T{ 

C.V{^ 

‘flt ^^f5 'srT^tti c»ff^^Tc§^(, 

^f^nt^-»ff^ ^3> ^ 

^zim ; ^T^t?( «ltc^ 

'®TC^5? I ^’tfl*tE5 C^tf^ ^t’t C^tW‘ 

C^TRl ^t3| f^*ft^l|1 Cf\t ^fl^-CWR 

^f^Urf^C^R I T5 

f5(*rrl^i T^T^ c^ w c^tfs 

fii»(Tt^1 1^'*9‘1 W’CWRC’S I 

Cfi^ ^-5111^1 ^t^, ’tf^'lt^-'^fe^ 

'TT^T^ f^?1 <^T^ I ‘: 

^rl ^1 «rTr^!J ^1 » C'=5^^-'^'^^ c^tc^t 

^^<5, » C^tft'Q’tJtf^^ '^?l*rsi 







I ^Tsrtl ^C5f %^X^ 

I ( Extract 

of thy»’nid gin lid ) C^tfS 

(Iodine) vil^^ ’tt'<3^1 

f^^Tf%^ I 

?Pt% I ^ 

c^ >ic^j<i 5iW‘^ ^t'-^iH c’t^, «ft%^ a 

>IC^J?I ^nc?l €ff^tl^ '^5, ‘ 

f^&tf^*{ ( Vitamiiie ) i£i^* ^r5l"T^^( Hormones ) C^ 

t^rtRnflc^ ^f% <2ffiig ^t^' 

CfT’lt^. ^t^'Q 

^TC^TC^ I 

'5TT^tc?r c^ 

^V5, ^t?t C^ 3tc1tl. '^T^l 

^T^r=i^ I 

'il^ "Sit^ '^V\ 295 

‘ii^ I '»iW^J 

tt^u Magnedc Kadioni(-t.‘r ) ’S['^ 

'ff^ ^t^l i* I 

<£fT^ ^iv5 i 





I ^^?ii 

cq^* ^tcn I f^^-»tfec^ 

( f\)feiitial Energy ) !>«^'N-*ff%^C'^ (ivine.'ic Energy) 

I f^ 

=^TC^' ^jf?i^ ^ ^^1,— 

i8 ^1 :>« ^tc’fi ^11 

^pc^c^ b-4 ^T’t 

^U I CFf^1 ^ttc^c^, “ife 

( Efficiency ) <2n^ I 

CitC^ 5if^^ ^1l% 

'Sjt^rcff?! I 





mn% c£i^ €f[;g ^i:?! 

^n^l ^Tf^9l f«^tt^1 C5f^, c^l 

^ ml ^d i 

c^rai I f^R '^tciii 

^T3jrii I (2fr% f5?^f^?fi 

nrc?r, 1 ’I'M. f^f^i ^f%, 

c^ Pf n*M. Nbt^ ^il I c^ ^f^?[R 

^ ^Tc^ I c^ ^>ic*rw 

^ui f% 

^11 

U^C-fNm C^tC^^I I "s^TbT^J W’fft-tbS 

^R1 ’ifl^l CV(MR^1 I 

"Mpff^ ^^^1 »21^T^ *{^tc^ 

'*\i]u I cwc^ 

cwf^^tfl^^ I 





C3\^ ii)^* C^ 

nr?5TJt^ ^^1 ^ ^C?, ^t9 ^C=«T^ I 

\ mphioxiis »[flc^ 

^C'^ ^ CW^I ^1 I CWC5^ i£5^^1 fl^ 'sj-N-t 

^1 «2ft%?l «f^t^ ?}^Tlffe I 

<4^15 ^Tc^ 

^Tbrtl I '2Jt%?I ^j^- 

^^«pr5T ?fc^^«fi 5pf^atftc^7( I 

C^ ,^»! ’iT^^I I 

( Kieclric probe) ftlll 

^t% ^t?i 

Sphygrnograpb I 

»tlUii c^ ^tc^, 

>1^^ ftc*f^ 3i*s5iif f% '«tc^ 

^T^1 Tqc^ ^^T'Q I ef^tcii ^1%c«f5r 

cvf^i BC5T ill I iitft ^rtc^ c?c?^ ^-.c-r 

^^fCill I ^T?t?l nlt^l ?F?11 ^T? ill I 

^1^1 ^t^l ?f^i% ^l^^it^rf CTO 

^fscsf c^ii ini I '5i^^'^«i f^t« ^t?n c5Tc^ ^ 



1 ^rc^f 3>[-c5r^«iir ^sr ^f%5fc^rc^sr c^ 

'2Sft^^^-(2fyjf^c| '®rf 5 T% Sphygmograph 

I ^ 

^rc^ ^1 '©‘f^c^ 7\x^t( ^T^t ^ I v«^ vij^fe 

‘5fTC^? TfTC^f ^(5^tC^ 5itf5|gl qftC^, <ttC? I 

>icsf 9|tci^ ^ 

I »(5TT^r^ vi]^ 

'S'l C5tc^ I 

^1. m^^ m I 

^T^l m <2fT% 'Q 

1 

C^ CW^aTC^^{. 

^^1 I nwn< efTf^CWC^^ ( Blood 

Pres-ure ) i^k nvi ^wTc<^ «rt?iTc?f ^t^i ^fen 

^Ti:^ I 'Q nffTc<'3 fifCTfr^f 

^1%cw?r liim 5Tc^^ C7\t '2ii^u i 

^t^'8 C*!TOTO^?, ^Vft«€ 

'« ^^c»tw 3^^ ^1, ftc^^ 

^lc5? cm I n^rff 

«fnitc^ ^t^tii I ttc5?r 

fwc^ c^ni Tff^^l I ^f%*^- 

OfC^^ '6 ^ 

^5!'[^ f^5T I C^t^ Sc^ef^ ^CU '•^'^s 





^1 ^rsj, ^T^1 ^11 

«rc^tc^ ^hm ^'rff^ ^^c?f 

nit'll ^Rf^1 ^9^f5 

fw m • 

«2lC\lt^ ^-fel I '®ftEt^J 

^iTf ^t5t fvimi c^l ^■''i^-cr^ sJTfTOi:^ 'SJCJii 

I fif^tc^ nrt^Tf^^, 

fsR I nc^ 

I 

f^nil (2fH c,^ 

I <2l^r^ 

I ^rtT <ii^ Tj^cr ^U 

<FT^t Sf^J’SF I 

Morphine ^ I 

'6 I ^feff 

fifCKTC’f "PRR'Q 

I ?ltv|T^ 

^fetr?i •^'*fR orf^ nt^nTf^c^fjt I 



'G «n:^W <m% 'e 

C^ ^51 ^TG^I ^n, ^T^TG ^f’l^-TBar J 

’ttP '«T9t C«3t^Tt^^ ft"fT^^1, 

fk^ i5^j^cn ^51 I 

tffmc’t «rT%^ I nc?i 

C^fC?^ ^T^T?l "Sfl 'Sfm’t ^^1 

I ^vft< I 

’sr-«r^T^ ^c«(j ^R'q c^Tc^ 

^ta's I cwc^ g 

«fc^t^ ^t^’TSlG 1S^ ej^t*t 

G •SKC^U’t 'sitBtll 

^T^l 'Sft^G I ap^T’l'® 

<2|C^TC^ 

( Atrojiine ) I f^fi?lT 

C^tC^ CWtC^ ^TtJ I ^f% 

C^tl^G v£)| (ff^T^ ^«T1, ^*1-^11 vi|^^ ^T^J5lTC^?r 

«trychni«e) SfTff-l^lC^I 

^filC9f ^T3|N «fC?Tn 

C’tt C^lft 

^T’t «fTftiCt« «fc^t ’f"STtstlJ 

^V*\^ I nTt^Tft^l I 
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fsmi’sil cslnit’t ^f%nl c*tc^ 

C5it^ cm^ 

■51^*1^ tS^ I ^t’t 

fii»fT^5i tsfnt^ ’ttV^/tr^sr I 

«I^ '^T’t ^T’l f^*lTl^1 iSfC^iTn 

c?t^, -^fsi?:^ c^rn nt^^,— 

I 

^Tcn^ I C5J«1 ^t’l 

^f?l^1 Oi C^ ^*t1-«f5lH ‘^t'^^1 ^T?1 

•-rfti^ 0U^ ^tc^ ^11 

I c?r^ ^r^"T^i-^T^t^ '^‘tm ^^\ i 

l^t^l ^t?r C5[ ^555[ '^t^;l 

«?tf^ ^1 I '®(t^TCtf^ CWC*I^ c^rc^^ 

«• ' 

cw'e^l I ^<r'J. ^fst 

f^r^^ii ^Tc^i I c^t'f 

c^w\^ c^ifl ml 

I ^t^T^T C’tT’^^T^l eft^ ^ 

c*!c^ <2rc^*r c^ i 

^ ^tbTti 

^ c’ttt.^t? <2inT^r 

♦ ^ 
e(^ ^f^'siT'l I 'st’f ^ 

«2fC^’' 

^^1 I cwf^r® "Slim 

C«tl^ ^Xi^^tVSl C9|t^ C’l^f I c^ 



( Spasms ) 

^’t’f f5i»rr5^i ^n\ 'Sim i 

t^tz^ ^f§Zff?l'S ^zv J 

y^wm ^ztfj i 

^’sf- ^tn 'efc^ ^rz'i^ m f^'-rtf^i c^ 

ViZ'^ CWC^ '^r^'^Tt^f^ <2t^H 

rt5^rcn^-i igj^c^c’T ^f^<nfe .• '^^^1 %izw^ 

^TST'^J ^ 

'■^TR^tt^C^={, *tr<l^1 f5<^ I ^1 ^t^J, 

m nr^^Tc=i citri^i U^ i c?iTt 

^^^1 ^5lt*lcil^1 

^Tm ^T^TC<t'-J CM*\^ f':^r^<\7\C^^] 

I c^ '^^m ‘2tT^c^ ^ 1 % 

m ^fa^Tcn <2JTftct(c^ ^^z^ c^ 
c^t^rs, ^z^ I 

af^i^ ^ I 

«rf#|cs^^ iSf^m f&^l ^Um 





firr? oftff <stt%z^ 



^Pf c7tf( ntrr 

I ^0P( CifC^ fl?tffT-ftnTCS^ 

Tf^'N^'l '•nsni «fC5N I ^ 










«TC^ 5f^C^ '®rt^'B 5pf^?jt)%5f I ^T*5tfj f% ? 

• ^f%? ^^-eft^^i f%^1 ^Fjijc^ ^t^t?r c^’f 

^W C^TCi^l ^1 I '«rT5t^J 

fe’fcsT fe§?fi ii^c5 ^(ff^?ii c-rnm I 



^^-c*rT^*i ^ I -i)^ 

v£l^ C^, ^T^l C^tC^ C*f^1 ^c^i ^tai'Q 

^(1 I Electrouaagnetic Phytograph 

^WT«f C^ c^W c^ 

C^t*t 'SfttJ ^t5[^ I 





nfl’SFi ’fH5? ^T^T?r c^^-ii 

ft^irc^, ^T^1 c^fPfi:^ i 

c^^y 

I ^yf?f*f55 C^TSI- 

I ?5l i ^'t^'T^ 

^T^rc^ cy\^^ i 

■<Rt*i^ I wfe^ csft5» 



'2ft^ '8 ^ 

^tc^ I ^£|^ fm^ 

c^tc^i Cbh ^1— 

I ®(T5ftctf^ c?c^^ 

( lieftcx ) I ^^1 C^ f^, ^t^1 *ffl^Rp(^sf'l I 

C^TC^I C^TRl ^t^CfC55 5 ^tC^ 

fiff^^jij^ "srf^T^ ^®5i fw^1 

f?-f^C^ ^Cll I C^ 

( AiVei'enl ), ^^jil ^f|^1?( ( Efferent ) I 

v£i^ <2ff^^f%^ ^t^tCPf^ 

'^fT^Cff^ C^tCi^t mt I 15 C^u ^1 

^tcw ^11 

«fTR5lt?i 'Q 

^t??ai ^T*fr'1Tpf c*(^1 m I 

5C5f, I f^R 5i^T?j€i5f 

cttfel ^^?11 ’fft^i I c^T^T^ Ftfilffi ^fm 

^?[1 I 





( Puivinus) 7\fk.^ c^t»t I 

c«f^ orf^Tc^^j, vD^ 

^^1 ^ I «fc^j5p ^tf5 ^Fi^i 

cm I ^T*e^j ^jrnT?i pp ? 

^t^ltR?J CirC^ c^-*\ 

5ftc^f I ^^”51 ^T^tOT* cwc^ 

I fw^i CTO 

'siWffr’ti:^ I =^1 ^fw 

Tm 5ttc^^ 5r^^i Ftf^r^ ^c?, ^t^i 

’IT^ ft ? OiTcfe^ ^UU ^^ I ^ C’^Cfir 

<2f^5T ^C^a^Tl ^T^Tc^ ft?I1 

ck?F TO 

^tftc^ ^rft^i ^r^rfw’fc^ to i 

ctrc^^ viil ^<trc5 c*f^ 

<tftr^ BN I ^ftc«f6 cw^1 ft^Tc^ I 

^tc5!l ^1 nr^c^i I 

^T’S I "s^Tcait?! ^ftOT 

1 ^T^l C^ft ^Tt5!l ’ft’lTO ^31 

c^ ftt^ ^rc^, c^ ftc=? '5(Tn^n ft^ir? i 

STt^sp, C^ 7[^ ^T^T'^ftc^ ^fiilll f^^ C^tw C^TTO I 
cTOsfW fec^w^l ^f%c*f?r'^^^ '5rt^ ftil 5ft^l 
nt^ti3ftc=^ TOtc^ ^'f^tait^ c^t^f ’ftcTi 

^tTO «raTe?^{ TOT^^I I ft^ 

«f^9| ^ I 



«rT% '6 feftOTT 

^ fef%i:?^ fiftw ah ^ i 

^i\ fw?ii 

^T^?[ 3fiT^tC^ 

^f?^C5i ^tpi I ’it^i '©^rtui 

fw^ ^c? erai I «£rT%^ ^ 

^r^i m ^^ I ^%c5f?T nt^i's ^TC5i5T 

a ^tfsi i^x ^T^1 ^’twi^tss ^^tcw?i cif^ 

«fr%^ cffci^ cw*}^ '© 

^rc^. ^ ^rc5s i ^ cwc^^ 

(AlVoreiit) mi 

^5, ^T^l C^zm 

( l^if.TPnt ) 'IfIX fw^1 ^rf^OT .'®rTC^ I <fft% 'Q 

^=^1 I (2ft%^TC^ C^9f cff^t^ 

^1 ^T^ltusf^ ^r^1 I ^r5t% '^^iflisgf ^f^of 

^TC^ t^1 afmi ’ICSf ^T^tC^J c^ 

c’ftfi^i Txf^’ai =^t%^ ^rc’f, CA^ ^tc?ii I 

c^ca ^T'Q^I c^a 

c^.a ^Vq^U 1 «f^]*^ 

^»fft"i5a 1^ w ^T^?U^=r i 

a c^ft’f ’^Tx.f^^i c^tai ^t^. 



«fT? f 'Q‘1 C^C’f fe(7scrj(l ft?l1 I 

c? *ffe?r <sfc5t«F5{, ^rci "^rrc^ cTf<«ii ? 

c*t^ ^1. *rf^ Fft^ ^f^¥i 
OT’t C^^*l ^^T'Q ^T®f ! 

^1, C^ 

*fi%s w ^tc^ I c^ *ffe ^w, ^t^i 

^\z^ I 

*ife- 

^t'Qtc^j?! m \ nc?r c^t 

c^z^ ^z^ I *1^^^ 

^t3R«i ?i^1 ^w ?T^T^T1 ifrf ^z^^ c^r^l ^t^tr 

3)•^5^^ ^fi(?(1 I 

<?frc^ ^11 ■^rt =^Tic^g (ffg^ »rfe 

5qsf?i^1 ^rc^ utz^ I 

c^l *rr^-«ftTiTc’t I 

ntc^ i 

^tc^j 'qcS, ^1^1 f^^iT 

^ I ^tt *ff^ 

f^ ^’^TW ^fil^l ^TR, I 

^si fefe^-cTfc^^ ypt f% f 



%1 f?t5r c^it^l c^U 

I ,—C^tbl^ ( Xevve 

thro,:i{] ) ^f^gl ^f%:^ C^VWC^ ^ | 

^XV 

»iT% c^tn I 
C^TCl C^Ittc^ X^u 

I C?5T%^ Ni:»I^ ^t^?3rt5T 

^^^1 ^t5[ I ^‘nm, 

’fta ^11 c^vf^Jl<^t'< c^rn 

I ft&l ^3f fT&it^ 

C^W^Tl '3^5?®^ I ^;{ ^5 ^ C^W^1-C^N f5^ 

5|r5f^ 1 ,5^^ ^lt"lT^ I 

%i oB^ '^tuiti? 

'srf^ ^ 3T^1I cf?, Cni^!^ %1 

^i% I 1^1 fk^U 

1 i 

C^tRl ^rv^-C^‘%C^ ( Mii'^olo^ ) C*f^ 

'^Tli €fTC^ fic^T C?f^ ^NtC^<I cn%r® 

7{c^ cn^ 

«• 

4fTr^ c'l^f^si, ^t?l ^j^s^l-eftfTW^ TO >^1^^ c»i^3 »it^rc53 





«ftm ^1^ I ^t9 ^c?r bf’^n:^ 

fif^i ^rn 

^w ^?i I 

c^f^iTtr^^ ^rr§i? ft^l 

^^tCT(J iij^ *SftCS^^ ^tz^ c«f^«i ^Wz^ 

fiTf^, 'Q >i)^ f^c*f^ ^JT'ITC^^ «fC?iT^^ 

c^ 5p^f5^ 5Tf^ fef^si c<fni«f 

^w i c^rcTirfc'jp^ I ^T?i*j 

51^^1 I 

cTj^c^fg 

I ^TOI viit «f^T^ '*1^’*! 

cfff’fc^ I “iftc^^ a 

-^r^l ‘‘itt^^v ( Recoipi'or ) I C^ 

5il^i ^t5, ‘‘^r^’’ 

( Conductor ) I TO C^ 

^t^l C?^, ^w ( ClTecLor ) I 

'2fT%?[ C^tZ^I ^Z^ 15^ 

C^\5t^, ^C9f« ^T^l wf^C^ ^T^^lirfeC®!^ I 

^lirT^^ ^tzw fsr^j^ cw^i ^tv I ^tz^ ^1 

C^TZ^I ^^'1 ^1 ^ C’^tCiJl ef^rcil 

^Z^ f^5l 

t 

fwc^ I «2fTf®rCWC^ 

^^?[i ^f^f, 

^^?ii ^m, 

^z^ ^'evl rt^rf^w i 51^51 nft’sf -1 





.fj^t nc^ ^T^1 ^flvi 

<41%^ cifc^ ^c^l cw^ c^i '5rrf;-^tc^ 

vii^ ^'vc^t fwc^. ^T?^1 c^ ^c^?r 

c^^U, ^^1 I fk^ ^’ifTfn 

I 'Sfecw^c^fc^ ^C^^5R1 c^ >1^ 

^]p\m <2f«fR «fc^j^i§^ 

I 

( Pleller ) ' 

\^f^ ^TC?l CWl U'^\ I 

nr^i ^Tf^iiii OTi(i i citR^ii 

* 

h\M ^T^l ^CSf 

^rc^t'Q ts^ ^iT'IT^Sl I ’ITC^^I 

fl^ «f^^< I 

ntC^ rft^ ^T^l ?l^ ^jf^Z^ 'a(Tft!|1 

^tC9f^ ^C>I^ CT’t I 5TCn^ 5tC^^ 

nt^l I 

( Ricca ) >1tC?^'e I 

^c^l c^tc^ C^f5l nfl’fl 

I c«ff? f»|^ift»f» 



^Ob- 




( liar mono ) ^TC^ 3^^ i 

^feiT'-^ ^^-«2f^tc^^ c’t-t^T 

Ci^f^C^T, -s^InsI c^-^t^5 ^T^1 1 

cwT^ vQ vii| 

m'l c«tt^i ^1 c^t c^tc^il ^i^U 

sfc^T’l ^ficsf^ C5f^ fjf^l SCSI ^1, 

“sie^i I c^f“i ^ 

f^C^ 31T^1 ^1 I vfit f^tT^i c^ ^t5r<i 

(2f^J^-nfr^'l cvr’ftl^l OTt't I 

^5^^ ’flTT^fir cwr^ ^rPnir ^t^l i 

C^ C^lff^1 0t%3l ^tc 

^1, c^t ^c^^rr^'Q f^R fe« cwfei 

I (M'^ c^r5i cvf'Q^i cn^ ^1 
^7\~e 7{\^ €f^tt^ ^Tf^' 

«2fTftc?(C^ 

'^T^l (2n%^ I 

^ '^U I ^fi^[-c^c^ 

^^1% 0lbU a f^^Jl, 

^T^, f^r^ ^tc^i ml 



^09 


^caf c^ 

nt^Tc^ '^fet^^ii m i c^'^^ m 

iTi im- 

er^T^ T5%1^ ^CE> a?tc^ -j^i I ^^1 m 

>T^T I' 

^f%Vt;CWC3^ ’«lMl^^ >lC5f 7]l^ 

f^c^f ^rc^, --^“T^i c^ 

a{^ I <2r^j=sf 

^i% 5|t3i-r^ ^c^w^tr^-a ^fep^-cjfc^^ 

^tfm^ I ^11 

‘«ft^i c^ ^tf5 «ff^%i ^r^?irfe^ai, 

i fbzm ( II ) 

^v-[f5 tSJC^TC^ “l^t^1 I ( b j f5%^ 

^C^^an-'2fC^tC’(5 Tb^ I cwm - ^C'3^a^1-<4C^ltC’t 

Itc^^ ^Tc^r^ i (c) 

fbf%^ (2f^c| ^C\§^^{l-i2t;r5lK’t^ f53| I C*!N?:^^ 

s U^l 

^^5(T(:^ ^ ^U ’it-n fm '^ib 1 

«f^J^ Ofl’^^l ft35 I 

dihm fefev[-cwc^5 

c^ ^ '^T^i I 

erff«n:wi:^5 ^T^Ti^J ^c?[, '®T^N 0^T®1 





^8® 

f ^ c«rtrt^i 

tfRT*! I cy\t 

f??[ I C\ < 2 fT%^ 



c^tr^rl «tf^t^ 

*rf^?i'e I «fT% t5 ^1’'®* cwf^c^, 

Vt'OT?! nfirsit'i ««r^=^Tc^ 

I ft^-'2lCHtC^'Q ^1^^ C^^1 ^ I CffC^^ 

ftn[9[, ^t^i ^u ^ftc^ *ftc5 m I nltai^ 

C^Ts^'Q ^^C“t?r f^1 ^Pf •, 

nrf^c^ ^ I «n^i3f^ «2n^^ 'srti^i'o^ 
fkm «r^ I c^fc^ ^V9w^) 

*\U» ^T^TC^I 







?lf^ ^1 f% f 

isfecsf^ «r'sit*f "5%?^ 

» 

Ctff^C^ c^, 

^'tc^ I 

^'C^, 

itfsouiiut Ilocordcr ^?I^?f >lT^Tt^J ®t?|^T’*f- 

«fT%il ^tUc 

nrc^ ^1} c^t '^tit ’ic^c’t 

COT ^T^T^rf^ ^C'serm ^'t^^‘\ 

I C^T^I '2fT^?T C5fC^?[ fi?«?lTFt5i1 I 

c^U ntcir ^11 

«2fT%^ ^r3[T?r ^=^1 c*f^i ^tif,— 

^j’fTirf^ m I c^T^1 

zBm >i?p ^rc5i^ f^?ii 

I c^T^t^ f^OTI 

c^^t 'Srm C^T^ 3^^ 

Cf^l m I -sfiF «2fifr^ ^9^ «2rT%^ cn C’^ctf 

^c^, ^'t^N ^^1 m U^i 
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^8^ 

^«t1 ^^1 I Aiiodoii 

<2lt%^ ^HTa^ ^C^’^-l I ^flCTfil 

*if%^ 'Q '2ft%cff^ "^w^rf^ I 

fbufb'^ ^T^' I 
c^Tt^l ^5f! l 1 

^T'Sl <2lc?;t’t 


Xy;',/:' , 

: ■:'<’''^!:>y 


■•■'f '''■[■/y:::^l',-,'^ ’ '^■'•y..:.- ■■.: ' ■',v::;';-;v;'.' ''.-c,' 
■v. :-v.':- '■■'■.; ,'■•:■ ■ .-i'ly.'^v: :’V': ■■•:v:,>:^^'.w^'.;;st-'. 




' ji, '. X-' 

, /*■»« • <A 


■' ■■ .; ■■ . ’ V' ' ■/;: :,' ,:,.v:x,. ‘..;‘'^-,-!:^;:>:iV'y''^;v-'' ;■ 

-' ^/'‘‘"if'.' ■'■ '/•'■■rv'<'':‘"v.'’X-;' '■■','■■■,'■ .‘'.'.'.vi'tyi'-'i'.' 


'.' ■'■.■•' !'' 'r'-’A A ■ '■ 'i- >;':-X'^''''X ' 


ftra "sir^i I «'[?, 

^I-Qfa WrSTst '^fr9;'®tT5 ’Itfr 


c^cs 5in ^^t=i (riUvinus) 

'Srat’f I ( ^ ) ft'^s '5)1*1113 

?5tC'® 5lTsfB (^1(3? ®tl‘®fpi'f «TCT ^'’.'5^’3il '55*1 
I 






^8>d 


awipii? ’itR I =?ti5N9^^ 

^■^i?7*ll?5 ^r^Cff^ 5r=lTl?l1 

^fft<irc^^ I -si nr^^TiJ 

cW'ti^ wt^ 

(■^'^ r7\^ 71^^' ^ft?|T- 

I «ic?fj -sff i 

fe I ^iTHTs 

<2frWcffi:^ «fc^t ^f^f?i I ^T5T^j 

^’t^‘:«f5a i£i? f^?I-f^fa!f.!i'^C^lf ^i? 

^[VcTf^^, ’fr^ ^Iff^l '■«}1^ 

ff^c"^ nrc^ ^Tt I Ui^ 

^fTf^-'titc^ ^t'=^'^1 '^t^- 

^‘IC^ ^T^l -sf^T^ 

‘i(nltr^^ ^it^t^,—I «(tR- 
f^®?i fn^i X^t% •, 

c<;'?T^i «r^t^ cwc^u 

I 'ill i 'ii^^i c^rPic^i 

.-'ll ^:5<??3 !>i fe""5:5T^ c^fc^ 




<88 


'srrf^^T? 


«fT%5 ^fsOff fec^SjSlI I 

>i)ii f^»i c^tN^il ^ I ^1 

cvf? ^R«i c^i ^iiTfsn®! '®(T5&5, liii jj^si 

'■K^^ ^«ll ^f<ic^ ^51 I C^ 

fap^ll^l iSttftcfC?? fel'SSJll -JO 

??[. v.Jit fen I 


A K A 



fe»tOT ftaifs CTt? I f«5l *tft^1 fefef? 

i2i^tc5 ^Tftsi, '51^^ '^’rfi^i '®IW i 

ftm ftcjl ®:'5^5n ’JT’I ftc^f 'BfsiTi »IN!l 

I «Rn c^ ‘^fC5(S 

fersfe ^'9?Ta, wi f^tr^'*! I ’TC?i 

<i(^!:^ ^'s.wn ^5ft5 ?r?1 fEC3|?i 

’*R*vCT '«|W fe® I ^1I,-'TO^W5 fec^l 

fef ftt? tfiic^ci I 'Si'fn «TfC5t >2t^ CfC^ 

^tWl efc^ ‘?t5^ ^l-ll 



II 


3t5 Sfettcw^-a « 'Sfii:?, ^ «f!frfOT 
f^ii‘1 '5t?i ^"^8 I ^f%c5nr 

f^?ii C5| «ri%ii fet3 
*ftti ^tr® '®t5^1|i5 »!«? <IIW 5111 C>f?-5IHTO 

^i3?i srarv cii«rfi5fl ^irt i 
feflw? Cif5 ^11, ^T% ^31 

^’tfl^sa ?l«1*PTsi =ffii3if|c«5i I f^r? C3 

5p5I *tT^3tCf:i, '5Ti?t3 ’f’ll i^US ^3 I iSTt^S 

OT:i C^tC’f CT’fl 313, -33? ;trf^3l 5t%1 »(ft^1' 
^31 313 5’l3>t5ai 1^ C»l^ 3<fC3^ §feOf3 ?t5:’?i3i'<9f?ICf 
C5tC3 C33t^3l 5(131 ’(fl'fl 3!f33TC53 i ^f®3 ai^ ^C35 
3"^f '33’f, ^W3 3t^, -I^Jlf? ^31 31^131 >2lSt9 

3if33l 'stTf3C«%5l3, 'Sl^l^l 3TT3113 f3CWC33 53 3;f3H^ 
»rrf33TCf3 I ^3^36353 '5Itf33il3 35)^ ^I35r3 
^31^3 'srf5I33 ^f^lCI I 

31^1 ^331365 1% «f^TC3 

33il3 31^11^333, '331133 51^1 3«3’f33 f3^5 3f33 I 

53 333 ?|35 C33t^33 clf?iai1?{ ’1lisT^3r3 35[353 'S^ltS 
C333 331^1 C3f5l 31^3 ^13 3133!, 33391513^ 31^131^1 «l'ff^ 
^3fil6t5|^ 33l«f f33l ^f53l 313I ^ I ^3l 3fl3'13l33 3333 
f3^I353 '$t3 3I3?t3 ^r3, 33«f®ir®« C33333 ’?5l «l'^35(1 313^ I. 



K8ia 




C3^t vi^ 'vftc^^ f%^<i ffT^1 bfirc'^c^ fip ^{1, 

^1 i '^tfsTC^ C^C^T l' 

c^ff I nc^i c^f 

( GalvaiJometer ) I 

c^tT^rI f^^ii c^tRl 

»TC^^ f% ^1, I 

?P^, ^t^'T'Q ^*15 f«^i:^ 

c^r^-siTc^?! ^TOT ^-^1 ^tIc^ ^tc^ I 

^^rTC’f 3if^ll1 

^tf^, c^l €f^Tc<! 

?PTck ^C«rj I ’^T^ ^tC'^?! fw^1 

c’lc^ ^‘b ^fer^9i ^firc^ ^ 9 , 

5?fii:^ c?ti:^, ^Tc^ I b 2 ^ 1 

|b C’®W (M ^^-’5[C3[?[ 

^tc^, 

«ff^ I 

'TT^T^ C^f&t?[ C^NT^ C^ 

^K^tfk^, ^^1 ft3i I fbf^^ "si’N-rfeh^jr^^ 

I b ( Electric Probf^ ) ( ‘?t’ fbf«^^ f^^J^’Sf'l 

^t?l *t^W^ b«TTb5i 





efC^^'f I f«^c^ 

fsfcj^^r fHii’'?[ %' f5%^ ^"*r ^T^1 I ^%OT 

^r^^tf^cci^ I fBf%^ 

15 e2fc=^“t I 

^ b 



ftc?r «fi^*r ^firc^ 

*f^i ^11 1^ '5irc^i 

* 

H!(tc^i i2ic^«r ^^iz-i{] c^, 

iX^ =^ti5 m?i Bf?ffi«t5a 

’^t^i \ T^% |5f6c^ «fiTi 






^8b- 

I ^z^ cw^l ^115 

I cn^ 1 itMi ^-^r 

'«[nf^5T^^ ^Tck fsfiii ^feic^c^ I ^''_5^f6c^ ^n?^1 

^C5 «fc^“f ^?itcj^i 5!t^i «r^t“f 

•ttl^ I ^^1 C^t^, C^f6 C^tT^I 

c^f^iaTc^ I 1^?r ^^Tm 

^t^'Q I ^thiJ 

(Ht '2f^t^ ^fl’^l ^fe-CJfCS^ ^ri'8 

I ertfTOC?^ c^ ^•^»^ 

cn^c^ 3=1^1%^ ^Z-^ ^1 «fT%^ 

^z^, ^ti^Tc^ =:ff^ ^fii^ ? 

'^T^, '^T^1 ^IT^T^ c^t^rc^ 

cffx^ I c^r^i •« '^t^tmf^ 

( iraiisverse ) 'STC'^ C^ C^N-^aSrl 

’i^^, '*t^l fscsi^ f^z-^n '5^•^c"^ i 

5|^t?if^-®tc^ ftf?f^i f^3i I ^r^j, 

C^tfe C^r^1 ^1 C^ Cif«rT?[, 

c^t ^f^1 1 f5C3I^ "C” ^bf^'^s 

Cortex ; ' tS ’ '®l**f Sclerenchyma ; ‘ P Phloem ; 

V xylem ; “P"” Phloem •, “O^ 

^Pt I f&C3| C^ { Dotted ) C?’iTi5 





Cortex, Sclerenchyma <sj^f^ C^ 5f|ci5 

I xylem ^5tfK I ^5 C^\ feai^ 

“P” f5f^^ Phloem ^^t^PPWfSfC^*! ^tl5 

* 1^1 15 ^u ^ 1^1 

I C*tC^ C*lf5 “P"” Phloem-4 


fir- 




« 


Hsiii 


t C^ SH 


CVf^1 I 4^ 

^1 'SI’C**! ^®ai <«(TC^*^1 i C^fC^ 

Phloem "si'Pf I 

4^te ^1 ;—4^^! 4^^ 

4^fel »i"^'f W 










I ^c?r 1 

(2ft%?i cjf^ «f^tc?i ??t<i 

^Tc^, csf^1 ^iif I 



V 


^t3rf^5tc?F ctf^’it^^ql I ^9tf}»t5ai 

^•^»f ^^51 c^ c?^r^^t- 

^fC^T^t '^t^t?[ cn% ^t^T5 CW’lrt?l1 ^tc^5(. 

’^T^-'ts^ ^fi^\ c^ 

nCi^t'Q I nT^<p fiir^itR ctf^^ i 





i^tm^\ «}t%^ ^t^:^C15<T ■■Si® ^w c^t 

€f^T?r '<3 I ‘‘^” ^**1 ^=T nt^n fen j ‘‘’(” 



■^T^l ^1^'® I 















I cmm m\ ^Mik^ 
c^ «r^K^ ^T^1 
^f^?itc5 I ^r?i 

c^t ^f^^Tfe5i=? I ’fc^ ^t^i 

<% (2f<pH fti;n^ c^ff^c?!^ 



^K<ir '«t5^ ^T^l-f^fn 

f^mtf^ ^tp >Tr^i-f%Pf I '^ri.^rstf^ 'stc^ 

c^ fwc^ft^. ^t?i ftc^ ^t^1 
I fifc^T^t mu c^i 

^^1 C^ «f^TC‘^ ^T^l ^1^1 

• T” T^f^ *fTc^ m) I 
































^1% ^^T.« cVfS'^1 

-.-{) I 



n 

JS^!. ^<13 ^gj 4(t|g1 C5I-®nTC5I ^f?;<2ripi%3 
c^N ^’®Pl ^c^, "ST^I 'St^t'O 5?® I ?ir«tw ccfe 

^SI, 'Slt^igi * 1 ^ »lT^#iP); ^15 «fCfit»r 

#ffnc^ Sflfsfsf, 'Sf^tf^ 'stT^IfCiff CtT^ Tqfcsrt^ ; 

^K'ife'fa ’tra cVr^F^i, Jicsf 31C?? '15^^ 

'«f9?|1 C’t®! I <«'Sft ^'Sl sin ! ^TW? 

CJit^T^fS f^c^t ^r3i:« nrra I Ji?wc'i ^fii ^(tj, 

^<f(2f^f% tfas^igssi ffiC's^^Tt^ ■atS;’?!! fi^l 

OT?5| f®'®Ci[ 5I?^1 ^t? , r<r6i5 '5(5('ff^<T 

^ I ^T^T5 c^’Ji 5ir?i, ’stgjEf® '5iriiTc«t9 ’I’rfsi 

'S 

isfsn m I *R «(pifcif3 f^^c'5 CTO i§if%^?[ 

c^w ^a, ^cifg aaf^ c^ p ^11,—'3t?i %f»Ta5f ?^a1 
^l5Ta I c^i^ '2t^fa ^1% 'sfTc^it^ ®c^^5tta 

of^ 'ifa, €1:5 tfsac^ '®tT5'5 

^ca. caif^iTa aa i 

fa^l ’pfac^it aa>l ata, at% ca aaf?! ®c^55^1 
^ttaa ^faca 'aTfaai cka^, '^'^Twa fafai «fatca afa- 
a#® ^a I Scas^al "^ta ^^csi ^tfta '®1a ^ i 

■stTata ca-'atiwfsi ®c«5^Ka> a^a to, ^t5i ara^i-facTO 
^at asfaal 'stTaTcaa ^W^al 

^c?! I '!i<ta 'sttaTwa cac^a ^fa^'S^T ca-«tca afl^caa 

fecas^atc^ cac?a f^aa taal st^ta, %t?Taa 'ststis’l 



I 'Slf^ cw^ *^»f 

*tTc?i ^1, 

’Itfi -nt I <^^^ 

'^T^-'si^'^r ’C^t-f C\ I 

i^iiiit 

Auinnvuph '^r.^ 'Q 

Jj^C^ <^!t '5(*fJTlK 

f^t'^- c^ *tf^ 

*fT^ 

<iTt^ ^11 '®frc**fm vm ^H:.^ 

^ffl^1 *1^ c^, 

C^t ^^^ 5^sf^C^ 

,—‘^TC^ ^1, ^ ^<il1 

1 -<\T^i0^fkn 

'^■^m c^u 

-^u I 

^??'«^ 

b^l-C^^r^ «ft^- 

^f('x<j Uw^'^ «ic^i‘^ ^tij’SJ ^tc^ I ?(T^ 

cat’ll ^1 I 



'39 




*if^ w^, fi?ii c-<ft I 

f^^'ji:^^ '•‘ff^ Tft^5, %jc^^ 

r^^jc^=si Tl c^i“f nta I '«[WCW^ 

CTO'5 

f^?i 

^r^tcvtii I c^Tci^l ^rt^ 

nrf^^ ^11 

*tfe^ ^C^l % f^R C^rkc^ 

I ‘2rr^?{ '^i;! 

^firr® nfc^i( m I ^r^i ci(f^i[Tc^^i, 

^^1 ^ U , 

urn ^-\ •, ^tc^ I 

c^u ^f^«fi ^ I ^f^;'2t^f%?i 

^c^sf^irc^. ^-R^i '^n^ ^t^i ^sjc^t^i^ 

c^5r^?l ^Rrcjr^ 

5jf^ I i f^?r c^ 

^tic^ m nTf^?ii 

I 

I ^Uim 



^fmm fe^tc^ ^^us c^fRsTft •, cv^i% 

(I 

> 1 ^ 1 :^ r^ ^C3isr^ 

Cff^l I =?Tfe^iI 

^Wus '51-^^ Um-i[ I ’fc^ 

'«i‘3^-n^"*i?r.i’!i 5f^? 1 <2(c^»t I 

^wT^«i f^c^ c^t'f ^^1 ^tlc5j I 

’tTc^i-^Tc^ 5N1 

I «fTc^ fpfc^ 

^T’si ^^1 ? «rt^f^3 ^c^?T ^5T 

*1T^1 tff^TCil ^Wf6 

«rTC^ I 1^1 

^Tc^?l OT1 ^1 I ^T^- 

=7H vf)^ ^^C-Sl^ C»fC^^ 

Tic? 5i^?i I 

(mobility) 

?^-*tfe^ 7\^% I c^ 

^^^==T I »r^ *f^ 

c^m^ ’Tfc?r I fjfut 

^?r m * sf^Tf^ i 

c^ral «f^Tc^ c>jt ^ti5 fr^ ^91 35:lc^ 

=^^c9r ^i^r® c*f^1 f% ? (Ti^ 

^5fn (?Frt=^i 'ttfeirrt 

17 







C»fC^ ^ I 

(?FR^T^^^ fifC^TC’t '^fl^ hm’ti ^Tc^ I 

(^fiisiT^p^H ^1 ^T^1 0z^in ^t^c5T 

Trf>Jl CVf^l ^n, ^f3Jl 

c4‘-f -ffe C^T^ ^n-51 

^r-^ I cn'<l I 

'<^i\ mt, v«T?| ^^il--ff^ srt^T^ I ^rn 

efC^ltn ^Un ^k'^} ‘-iT'¥ 

I ^<1, c^n^ii ^-f^'i! 

^f?r T&'^i hm ■-‘if^^ »iT^ I 

^••<11 

^T'^tCVt^ 

^i3i ^ •, =:^r?iR?P 

■siC^fT I 

n»tTC<^ 

I ^fjf C^‘TCi{l e2f^rc^ ftsfcT^ ^1 

^tii. c^ I <iit ^’^(t'^r?! t5^ 

i c^nm v£,^ f^f^g fF(c^ 

c^r^ ^^^1 15^ I ^ift^^«i 518111 I 

c-i5^c^?f ^Tc^ =irr^ tft^pi ^f^^i »it«ftf5il ^tc^ I 
^F»f «ff’f«t ‘StTC®^ «(.'^1 CW'Q^I ^3^1 

^1 ^ ^ f% ? ^^51 «!f^«fll 



I ^1 

c^^t^?(i ?tc^ I >s\^7{ z[m ^?fi ift^i 

7\^y3 ^^'QfsTC^ (£1^1 <]tc^ CJ5=1T^^1 ^T^I I 

Jff^-'^ <siti^^ ?|’/tfs^c^ ^Tc^ nW fesT f% 

m I vi:'?[T7:^?s ntc*i5 

^fs^ll 31^^ C^TI^I C^Tm^ I 

'^11^1 ?T?:^I c^tc?( «ft^l (^C?T®R 

vfi^tc^i cwrc^^ "Sft^OT ^1 I ?Tc5i 

^rS C^'©f^?r C^-il^-^1 C^*T^ ^T^T?f >?T2^TC^T 

I ^^<5. c^^Tc^i 

c^fr^ ^tc^ ^5). 

^t^r.if C^^TtC^ C‘f\m m^\ ^^1 ftc^T ^1 t 

^fft^^®r ftfc^ c^t^ ^j^<ij^l 'sjtc^n f 

^-C^C3i^ C^T«fr^ tr«l 
^Tc^ I t%^ wc?!^ i 

^iTt t 

C^tc^^l I '®lf ^T^TC^ 

®Tc^^ ^1 I I ^Wm 

^K^j, ^^f5s c^t^- >i^c^t "8^ ^Tl’ai I 

“tlp-'nc’sp^ *C^T^I C^ «f<if3i 

"srt.TOi I nm c^tc^^i f^^cnw; 

^t?TDf^ cm^ c^ 

^11 ^i’?j "s^m '« 





^ *90 

VfC^liir 3T*5^C^( C^t^ll ^'T^®f ^Ti5?l1 C^t^T I 

^C'fl C^ ^^51^1 CJf^1 

T^c=(?r c^tc^ I m 

I m 

tfcw^ «n:^]c^ijf c€i^ i 

CVf^ll C’t^, ^w 

-^fw ^K^, '^z^ 

^t^t?:5f^ 0^51 
’sp^ <itN' 

I c^<i^ f^T<ic® 

^z^ ^’1?;^ «Jt^i f^5l r^iTn 

^i^z^ I ^rf?c??r ^c'^5?^t?i «it^?f c^tc^l 

I =5ft^5 c^Tc^^i fmu 

^m^ ^'t'^ I ^iil c^ j, ’^r^i 

f^fij ^r^ft. '® 

c^*T^ fw^1 ^t^tc-^l 

^z^1^^ I f^^R-<2f^t^ ^nii*^5rw^ «ni^ ^mfS i w.^ 

^^1 C^^T f^?Jl ^p[ 

f<^JC^^ €f^T^ I f^^T<5. 

^rf^iii OT i ^tPp <2f^tc^?i iff^-c«i 





C^t^ I C'^Kill «f^T^ ^^ C^^T, 

'^T^l 3FC^ C*IC^ <^C^ I 

U^ ^n, '^T^l ^ff^'1 ^Tc^ ^Tm'^ 
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